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Reside'-^ial  Plumbing  marks  the  beginning  of  a  new  effort  to  develop  the  very.beit  In 
Instructional  materials  for  vocational  programs.  The  Mid-America  Vocationil  Curriculum 
Consortium  (MAVCC)  was  organized  for  the  prupose  of  developii.g  instructional  material 
for  the  twelve  member  states.  During  the  last  five  years,  MAVCC  has  developed  quality 
materials  for  several  areas  v^lch  were  identified  as  needii  by  the  member  states.  To  add 
assurance  to  the  user  as  to  the  accuracy  of  these  materlaJi,  MAVCC  has  worked  cooperatively 
with  the  Vocational-Technical  Education  Consortium  of  States  (V-TECS)  to  develop  a  set 
of  materials  based  on  the  tasks  they  have  identified  as  necessary  for  employment  in  the 
trade. 

The  success  of  this  publication  is  due,  in  large  part,  to  the  capabilities  of  the  personrsel 
who  worked  with  its  development.  The  technical  writer  has  numerous  years  of  industry  as 
well  as  teaching  experience.  Assisting  him  in  his  efforts  were  representatives  of  each  of  the. 
member  states  who  brought  with  them  technical  expertise  and  experience  related  to  the 
classroom  and  to  the  trade.  To  assure  that^the  materials  would  parallel  the  industry  environ- 
ment and  be  accepted  as  a  transportable  basic  teaching,  tool,  in  iiddltion  to  V-TECS,  other 
organizations  and  industry  representatives  were  involved  in  the  developmental  phases  of  the 
manual.  Appreciation  is  extended  to  them  for  their  valuable  contributions  to  the  manual. 

This  publication  is  designed  to  assist  teachers  in  Improving  instruction.  As  this  publica- 
tion is  used,  it  is  hoped  that  the  student  performance  wUl  improve  and  that  students  will  be 
better  able  to  assume  a  rolain  their  chosen  occupation.  Every  effort  has  been  made  to  make 
this  publication  basic,  readable,  arid  by  ail  means  usable.  Three  vital  parts  of  instruction 
have  been  intentionally  omitted:  motivation,  personalization,  and  localization.  These  areas 
are  left  to  the  individual  instructors  who  should  capitalize  on  them.^Only  then  will  this 
publication  really  become  a  vital  part  of  the  teaching-learning  process.  ^ 

Instructional  materials  in  this  publication  are  written  in  terms  of  student  performance 
using  measurable  objectives.  This  is  an  innovative  approach  to  teaching  that  accents  and 
augments  the  teaching/learning  process.  Criterion  referenced  evaluation  instruments  are  pro- 
vided for  uniform  measurement  of  student  progress.  In' addition  to  evaluating  recall  informa- 
tion, teachers  are  encouraged  to  evaluate  the  other  areas  including  process  and  Droduct  as 
Indicated  at  the  end  of  each  instructional  unit. 

It  is  the  sincere  belief  of  MAVCC  personnel  and  all  those  members  who  served  on  the 
committees  that  this  publication  will  allow  students  to  become  better  prepared  and  more 
effective  members  of  the  work  force.  If  there  is  anything  that  we  can  do  to  help  this  pub- 
lication become  more  usefuUo  you,  please  let  us  know. 

PatLindley,  Chairman 
Board  of  Directors 
MAVCC 

Ann  Benson,  Executive  Director 
MAVCC 
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PREFACE 


This  is  the  first  time  V-TECS  meterials  have  beon  used  in  the  development  of  instruc- 
tional materials  with  another  agency.  The  idea  for  \this  collaborative  effort  ^ame  from  a 
meeting  of  the  State  Directors  of  Vocational  Education  in  Washington,  D.C.  during  the  spring 
of  1978.  ' 

The  joint  endeavor  has  produced  many  benefits  to  both  V-TECS  and  MAVCC.  For 
example,  the  materials  developed  for  the  "Residential  Plumbing"  curriculum  are,  in  large  j 
part,  based  on  the  V-TECS  "Plumbing  Catalog  of  Performance' Objectives,  Performances- 
Guides,  and  Tool  and  Equipment  List." 

The  V'TECS  tasic  listing  included  in  the  introduction  shows  the  relationship  between 
the  catalog  and  the  resulting  instructional  materials,  including  the  rationale  for  excluding 
tasks,  1'- 

In  this,  our  first  attempt,  strengths  and  weaknesses  will  be  found.  The  user  must  decide 
whether  or  not  the  materials  are  acceptable.  To  assist  in  mal<ing  this  judgement,  persons 
fflmiliar  with  the  V-TECS  system  may  fi|id  the  "Instrictional  Materials  Assessment  Checl;.- 
list"  helpful.  (This  is  available  through  the  V-TECS  ceritral  office.)  It  contains  the  criteria 
"  against  which  materials  may  be  measured  acceptable  or  unacceptable  in  the  competency-  « 
based  mode  of  teaching/learning. 

The  most  important  function  educators  could  perform  is  that  of  providing  feedbacic 
to.th^e  producers  of  these  curriculum  materials  which  will  be  used  to  make  decisions  about 
their  continuation,  expansion,  or  improvement  We  hope  you  will. 


K.M.  Eaddy,  Director 
Vocational-Techniral  Education 

Consortium  of  States 
795  Pe£ichtree  Street,  N.E. 
Atlanta,  GA  30308 
404/897-6158 
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USE  OF  THIS  PUBLieATION 


(ratructional 


t 


The  Residents  Plumbing  curriculum  Includes  29  units.  Each  instructional  unit  includes 
some  or  all  of  the  basic  components  of  a  unit' of  instruction:  performance  objectives,  sug- 
gested  activities  for  teachers  and  students,  information  sheett,  assignment  sheets,  job  sheets, 
visual  aids,  tests,  and  cnswen  to  the  test  Units  an  planned  for  more  than  one  lesson  or  class 
period  of  iiistruction. 


C«refui  study  of  each  instructional  unit  by  the  teacher  will  help  deterrnine: 


A.  The  amount  of  material  thnt  can  bo  cot/ered  in  each  class  period 

B.  The  skil  Is  which  must  be  dGrnonstratod 

1.  Supplies  needed 

2.  Equipment  need<Ki 

3.  Amount  of  practice  nesd'isd 

4.  Amount  of  class  time  needed  for  demons;  ations 

C.  Supplementary  materials  such  as  pamphlets  or  fi'.mstrips  that  must  be  ordered 

D.  Resource  people  who  must  be  contacted 

Objectives  ^ 

Each  unit  of  Instruction  is  based  on  performance  objectives.  These  objeciiv^  state  the 
goals  of  the  course,  thus  providing  a  sense  of  direction  and  accomplishrnemt  for  che  student 

Performance  objectives  are  stated  in  two  forms:  unit  objectives,  stating  tho  subjctct 
matter  to  be  covered  in  a  unit  of  instruction;  and  specific  objectives,  stating  the  student  per- 
formance necessary  to  reach  the  unit  objective. 

Since  the  objectives  of  the  unit  provide  direction  for  the  teaching-learning  process,  it 
is  important  for  the  teacher  and  students  to  have  a  common  understanding  of  the^ntent  of 
the  cbjectives.  A  limited  number  of  performance  terms  have  been  used  In  thd  objectives  for 
this  curriculum  to  assist  in  promoting  the  effectiveness  of  the  communication  among  all 
individuals  using  the  materials. 

Following  is  a  list  of  performance  terms  and  their  synonyms  which  may  have  been  used 
in  this  material: 


Name 
Label 

List  in  writing 

List  orally 

Lener 

Record 

Repeat 

Give 


\ 


Identify 

Select 

Mark 

Point  out 

Pick  out 

Choose 

Locate 


Describe 
Define 

Discuss  ir.  writing 
Discuss  orally 
Interpret 
Tell  how 
Tell  what 
Explain 
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Order  Distinguish  v  .  Construct 

/Arrange  Discriminate^  \^Dralv 

Sequence  Make 

List  in  order  Build 

Dasslfy  -  -        ^  -  '    .      '       _  Design 

Divide  Formulate 

Isoiate  Reproduce 

Sort  Tramcrlbe* 


Reduce 
increase 
Figure 


Demonstrate 

Additional  Terms  Used  ^ 

Show  your  woric 

Evaluate 

Prepare 

Show  procedure 

Complete 

'  Make 

Perform  an  experiment 

Analyze 

Read 

Perform-  the  steps 

Calculate 

Tell 

Operate 

Estirhate 

Teach 

Remove- 

Plan 

Converse 

Replace 

Observe 

'  Lead 

Turn  off/on 

Compare 

State 

(Dis)  assemble 

Determine 

Write  • 

(Dis)  connect 

Perform 

Reading  of  the  objectives  by  the  student  should  be  followed  by  a  class 'discussion 
to  answer  any  questions  concerning  performance  requirements  for  each  .instructional  unit 

Teachers  should  feel  free  to  add  objectives  which  will  fit  the  material  to  the  needs 
of  the  students  and  community.  When  teachers  add  objectives,  they  should  remember 
to  supply  the  needed  information,  assignnrient  and/or  job  sheets,  and  criterion  tests. 

Suggested  Activities 

Each  unit  of  instruction  has  a  suggested  activities  sheet  outlining  steps  to  follow 
in  accomplishing  specific  objectives.  The  activities  are  listed  according  to  whether  they 
.gre  the  responsibility  of  the  instructor  or  the  student. 

Instructor  .Duties  pf  the  instructor  will  vary  according  to  the  particular  unit;  however, 
for  best  u^  of  the  material  they  should  include  the  following:  provide  students  with 
objective  .sheet,  information  sheet,  assignment  sheets,  and  job  sheets;  preview 
filmstrips,  make  transparencies,  and  arrange  for  resource  materials  and  people;  discuss 
unit  and  specific  objectives  and  information  sheet;  give  test,  teachers  are  encouraged 
to  use  any  additional  instructional  activities  and  teaching  methods  to  aid  students 
fn  accomplishing  the  objectives. 

I  Students:  Student  activities  are  listed  which  wii!  help  the  student  to  achieve  the 
—   objeqtives  for  the  unit. 


information  Sheett  •  ^ 

Information  stiMtf  provide  content  essential  for  meeting  the  cocnitive  (l<nowledge) 
objectives  In  the  unit.  The  teacher  will  find  that  the  information  sheets  serve  as  an  excellent 
guide  for  presenting  the  background  knowledge  necessary  to  develop  the  skill  specified  in 
the  unit  objective.        .  '  ,>  ° 

Students  should  .read  _the  information  sheets  before  the  information  is  diix:ussed  in 
class.  Students  may  take  additional  notes  on  the  inforn?3tion  Weets. 

TrawSMrency  Masters 

Transparency  mesters  provide  Information  in  a  special  way.  The  students  may  see  as 
well  as  hear  the  material  being  presented,  thus  reinforcing  the  learning  process.  Transparen- 
cies may  present  new  information  or  they  may  reinforce  information  presented  in  the  in-  « 
formation  sheets.  They  are  particulary  effective  when  identification  is  necessa^.  ^ 

*  » . 

Tranparencies  should  ^e  made  and  placed, in  the  notebook  where  they  will  be  imme- 
diately available  for  use.  Transparencies  direct  thi;  class's  attentk>n  ip  the  topic  of  discussion. 
(MOTE:  Stand  away  from  the  overhead  projec«)r  when  discussing  transparency  material. 
The  noise  of  the  projector  may  cause  the  teacher  to  speak  too  loudly.) 

Assignment  Sheets 

»  *• 

Assignment  sheets  give  direction  to.  study  and  furnish  practice  for  paper  and  pencil 
activities  to  develop  the  knowledges  which  ere  necessary  prerequisites  to  s!<i  11  development. 
These  may  be  given  to  the  student  for  '^'^mpletipn  in  class  or  used  for  homework  assign- 
'  ments.  Answer  sheets  are  provided  which  may  be  used  by  the  student  and/or  teacher  for 
checking  student  progress.  ^ 

Job  Shee^       *  .  * 

  9 

Job  sheets  are  an  important  segment  of  each  unit.  The  instructor  should  be  able  to 
and  in  most  situationrshouTd  demonstrate  the  skills  outlined  in  the  job  sheets.  Procedures 
outlined  in  the  job  sheetsgive  direction  to  the  skill  being  taught  and  allow  both  studentand 
teacher  to  check  student  progress  toward  the  accompiishment^f^he  skill.  Job  sheets  pro- 
vkle  a  ready  outline  for  studentsjpjdtiow  if  they^ve  missed  a  demonstration.  Job  sheets 
also  JuTDish.  potential  employers^ with  a  picture  of  the  skills  being  taught  and  the  perfor- 
mances which  might  reasonably  be  expected  from  a  persoa  who  has  had  this  training.  ^ 

■Test  end  Evaluation 

Paper-pencil  and  performance  tests  have  been  constructed  to  measure  student  achieve- 
ment of  each  objective  listed  in  the  unit  of  instructk)n.  Individual  test  items  may  be  pulled 
out  and  used  as  a  short  test  to  determine  student  acnievement  of  a  particular  objective.  This 
kind  of  testing  may  be  used  as  a  daily  quiz  and  will  help  the  teacher  spot  difficulties  being 
encountered  by  students  in  their  efforts  to  accomplish  the  unit  objective.  Test  items  for  ob- 
jectives added  by  the  teacher  should  be  constructed  and  added  to  the' test. 

Test  Answers 


Test  ansv^ers  are  provided  for  each  unit.  These  may  be  used  by  the  teacher  and/or 
student  for.  checking  student  achievement  of  the  objectives. 
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•LfSTING  OF  V-TECS  TASKS  USEQ  IN- THIS  PUBLICATION 


SECTION 

Orientation 

Tools  and 
Equipment 


Blueprints, 
Measurements,  and 
Calculations 


Systems  Rough- In 


UNIT  . 
General  Safety 
'  .Plumbing  Truck 

Basic  Hand  Tools 

Basic  Hand  Tools 

Basic  Hand  Tools 

Power  Tools 

Equipment 


Building  and 
Plumbing  Codes  ' 

Rough-lnXocations 


Rough-In  Locations 
Rough-In  Locations 
Rough- In  Locations 

Rough-In  Locations 

Pipe  ^ 

Drainage  Systems 
Water  Systems 
Joining  Pipes 


Joining  Pipes 


TASK 
Plan  safety  programs 

V  * 

IwVs  inventory  of  plumbing  'fix- 
tures and  supplies 

De^ionstrate  the  use  of  eq.  .lpmi)nt 
and  tools 

cut  copper  tubing  and  pipe  wit'i 
hitcksaw 

Thread  steel  pipe  with  nonadjust- 
able  die        ^  , 

Thread  steel  pipe  with  power. driven 
vise  stand 

Prepare  a  tripod  and  transit  level 
for  use  . 

Determine  local  requirements  for 
plumbing  system  construction 

Establish  grade  lines  for  installing 
plumbing 

Lay  out  house  drains 

A  Mak«  water  tests  on  building  drains 

.  Rough-in  waste  lines  and  vents  for 
floor  mounted  water  closets 

Rough  In  waste  lines  and  vents  for 
-shower  baths 

Secure  permits  for  installation  of 
plumbing  systems' 

Inspect  plumbing  systems 

Size  plumbing  suoply  systems 

Bfnd  copper  tubing  with  spring' 
bender 

Join  cast  ^n  s)il  pipe,  using  lead 
9nd  oakum 


*  Obtained  in  agreement  with  VocaticnalTechnical  Education  Consortium  of  States 


SECTION 


UNIT 


TASK 


Syitams  R(?Nugh'ln        Joinini^  Pipes 
'  Con't. 

Joining  Pipes 


Joining  Pi|)8S 

Joining  Plpm 
Joining  i^ipes 
Joining  Ptpas 
Joining  Pfpes 

Joining  Pipes 

Joining  Pipes 

Joining  Pipes 

Joining  Pipes 

> 

Joining  Pipes 

Joining  Pipes 

Joining  Pipes 

Water  Systems 
Water  Systems 

Water  Systems 
Water  Systems 

Water  Syste/ns 

Water  systems 

Water  Systems 


Systems  Rough-In 


Systems  Rough-In 


\ 


Cut  cast  iron  soil  pipti  with  snap-^ 
type  chain  cutter 

•  ^ 

Cut  qopper  tubing  and  pipe  with 
tubing  cutter  ^ 

Cut  ste<)l  pipe  with  onii-wh(«l  pipe 
ciittttr 

Jpin  cast  iton  pipe  to  clay  pipe.    . . 

Wipe  clay  pipii  join;ts 

Join  clay  pipowith  couplings 

Join  copper  tubing/pipe  to  coptser 
pipe/t>jbing        '  '  . 

Join  copper  tubing/pipe  to  plastic 
pipe 

Join  copper  tubing  with  com- 
pressed connectors  . 

Join  pipe  with  no-hub  or  band  clamp 
couplings  <  ' 

Join,  plastic  pipe,  using  solvent 
cement  method 

Join  plastic  pipe  to  steel  pipe 
(information  sheet) 

Join  $.teel  pipe  to  cast  iron  pipe 
with  nd*hub  couplings 

Thread  steel  p|pe  with  adjustable 
die 

Install  expansion  joints 

Install  hot  or  cold  water  storage 
tanks 

Insulate  water  lines 

Make  water  pressure  tests  on  water 
supply  systenns 

Rough-in  water  supply  lines  for 
bathtubs. 

Rough-in  water  supply  lines  for 
water  closets 

Rough-in  water  supply  lines  for 
water  heaters 
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Systems  Rough^in 
Con't. 


Private  Systems 


Fixtures  and 

Appliance 

Installation 


Drainage  System 
Drainage  System 
Drainage  System 

Drainage  Systems 
-Drainage  Systems 
Drainage  ^ystems'^ 
Drainage  Systems 
Drainage  Systems 
Drainage  Systems 

Private  Water  Systems 

Water  Systems 


Septic  Tanks  and  Field 
Drains 

Fuel  Piping  Systems 


Fuel  Piping  Systems 
Fixtures  and  Appliances 
Auxiliary  Systems 
.Fixtures  and  Appliances 
Fixtures  and  Appliances 
Fixtures  and  Appliances 
Fixtures  and  Appliances 
Drainage  Connections 

Drainage  Connections 
Drainage  Connections 
Drainage  Connections 


Lay  out  trench  lines   

Bacic  fill  trenches 

Calculate  the  slope  required  for 
building  sewer  lines 

Instail  drain  pipe  in  trenches 

Install  clean  odts  on  drains 


Install  storm  drai 


ii>v^ 

\ 


lnstall°soil  or  waste  b^ck  vents 

Install  vent  terminals  (roof  flashing)  ^ 

Clear  obstructions  from  lavatory 
drains 

Compute,  the  cost  for  plumbing 
supplies 

Cut  steel  pipe  with  four-wheel  pipe 
cutter 

Install  septic  tanks 


Perform  leak  tests  on  gas  supply 
lines 

Clean  and  adjust  gas  burners 

Join  copper  tubing  to  brass  pipe 

Install  lawn  sprinklar  systems 

Install  pressure  relief  valves 

Install  garbage  disposal  units 

Install  built-in  lavatories 

Install  dishwasher's 

Install  pipe  sleeves  or  thimbles 
through  walls,  ceilings,  or  floors 

Secure  with  hangers  horizontal  and 
vertical  lines  or  pipe  to  masonry 
surfaces 

Secure  with  hangers  horizontal  and 
vertical  lines  of  pipe  to  metal  sur- 
faces 

Secure  with  hangers  horizontal  and 
vertical  lines  of  pipe  to  wood  sur- 
faces 
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Fixtures  and 
Applianco 
Installation 
Con't. 


Systems  Main- 
tenance and 
Repair 


Waicr  Valves  &  Faucets 
Water  Valves  &  Faucets 

Fixtures  and  Appliances 
Fixtures  and  Appliances 
Fixtures  and  Appliances 

Fixtures  and  Appliances 

1 

Fixtures  and  Appliances 

Fixtures  and  Appliances 

Drainage  Systems 
Maintenance  and  Repair 

Drainage  Systems 
Maintenance  and  Repair 

Drainage  Systems 
Maintenance  and  Repair 

Drainage  Systems 
Maintenance  and  Repair 

Drainage  Systems 
Maintenance  and  Repair 


Install  cut'Off  valves 

Install  cut-off  valves  in  stop-and- 
waste  box 

Install  electric  w&terheaters 

Install  gas  water  heaters 

Install  shower  bath  accessories  in 
ceramic  tile  baths 

Install  tank  type  water  closets 

Install  bathtubs 

Install  wall-mounted  lavatories 

Rough-in  waste  lines  and  vents  for 
bathtubs 

Rough'in  waste  lines  and  vents  for 
built-in  lavatories 

Remove  obstructions  from  main 
drain  lines 

Remove  obstructions  from  water 
closet  drains 

Replace  lavatory  trap  drains 
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TASKS  WHICH  HAVE  NOT  BEEN  INCLUDED  IN  THE  JOB  SHEETS 


REASON  FOR  NOT  USING 
Management  level 


Commercial 


Included  in  Information  Sheets 


TASK 

Assign  plumbing  crews  to  tasks 

Determine  performance  standards 
for  tasks 

Plan  or  schedule  work  assignments 

Write  plumbing  contracts  ^ 

Develop  or  Improve  task  perfor- 
mance 

Evaluate  tasks  performed  for  com- 
pliance with  work  standards 

Evaluate  individuals  for  promotion 

Evaluate  procejdures  for  storage  or 
inventory  of  plumbing  fixtures  and 
supplies 

Evaluate  work  schedules  or  work' 
load  requirements 

Conduct  on  the  job  training 

Bend  steel  pipe 

Braze  pipe  with  gas  torch  and  filler 
metal 

Cut  concrete  pipe 

Join  copper  tubing/pipe  to  plastic 
pipe  using  sweat  method 

Join  copper  tubing  to  steel  pipe 

Join  plastic  pipe  to  cast  iron  pipe 
with  no-hub  couplings 


X5 


ERIC 


REASON  FOR  NOT  USING 
Commercial 


Committee  decision  not  to  include 
Commercial 


TASK 

Join  pipe  with  electric  arc  welder 
and  filler  metal 

Install  booster  pumps  in  water  sup- 
ply lines 

Repair  malce-up  water  components 
on  water  cooling  towers 

Install  water  circulating  pumps 

Rough-in  water  supply  lines  for  wall 
mounted  urinals 

Install  float  valves  on  water  cooling 
towers 

Install  overflow  pipes  on  water  cool- 
ing towers 

Rough-in  waste  lines  and  vents  for 
dishwashers 

Rough-in  waste  lines  and  vents  for 
wdll-mounted  urinals 

AX 

Install  acid  proof  traps 

Install  grease  interceptors  in  waste 
lines 

Install  waste  sinks  for  food-handling 
equipment 

Install  drinking  fountains 

Install  flush  valve- type  water  closets 

> 

install  washing  machines 

Install  wall-mounted  urinals 

Install  water  system  components  for 
hot  water  heating  coils 

Install  temperature  and  pressure  re- 
lief valves  on  boilers 

install  check  valves  or  water  feed 
lines 


REASON  FOR  NOT  USING 
Commercial .' 


TASK 

Install  package  boilers 

Install  strainers  in  condensate  return 

lines 

Join  branch  mains  to  main  steam 
piping 

Check  steam  pressures  for  boiler 
malfunctions 

Clean  deposits  from  boilers  '  • 

Clean  steam  pressure  regulator  valves 
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PLUMBING  BASIC  TOOL  BOX 

t 


Hacksaw 

Small  hand  saw 

Vise  grips  - 10" 

Keyhole  (compass)  saw 

Pump  pliers  -14" 

Needlenose  pliers -6" 

12  steoltape 

6"  crescent  wrench 

Line  level 

8"  crescent  wrench 

Plumb  bob  and  line 

12"  crescent  wrench 

Chalk  line 

20  oz.  straight  claw  hammer 

Mail  set,  ' 

2"  flooring  chisel 

Center  punch 

Nail  puller 

Set  pin  punches 

24"  carpenter's  level 

Flat  file,  fine  - 

1/2  round  file 

Triangular  file 

Hand  drill  w/drills  in  handle. 

Rasp 

Bit  brace  (ratcheting)  \ 

Expansive  bit 

Set  twist  drills 

Putty  knife 

Set  a  1 1  steel  wood  bh  isels 

Utility  knife 

Combination  pattern  snips 

Set  cold  chisels 

Magnetic  or  clutch  finger  pick-up 

6'  zig  zag  rule 

tool  ; 
Set  Phillips  screwdrivers,  including 

9"  torpedo  level 

Set  1/2"  socket  wrenches 

stubby  and  offset  types  \' 

t/2"  tubing  cutter  (#10) 

Set  standard  tip  screwdriveni,  includ- 

Flarii'^g tool 

ing  stubby  and  offset  types 

Swaging  tool 

Set  combination  box/open  end 
wrenches 

6",  8",  12"  pipe  wrenches 

SPECIALTY  TOOLBOX 


Basin  wrench  *  2  jawed  speedy 
14"      offset  pipe  wrench 
18"  offset 

18''  light  duty  chain  wrench 

#2  strap  wrench 

12*\spud  wrench  (monkey  type) 

#25  hex  wrench  :et 

Internal  pipe  wrench 

1/8"  to  1"  pipe  taps 

1/8"  to  1 "  pipe  extractors 

No^hub  torque  wrench 

Drum  trap  wrench 

Radiator  nipple  wrencb  . 

Adjustable  nut  wrench 


Plug  wrench 
Rimster  screwdriver 
Rinse  quick  wrench 
P.O.  plug  wrench 
Sink  strainer  wrench 
Seat  hinge  wrench 
Plumber's  socket  set 
Alligator  spud  wrench 
Tail  piece  flanging  tool 
Taperwi  utility  wrench 
Nut  cracking  tool 
Faucet  handle  pulling  tool 
Aligning  and  pry  bar 
Set  of  taps  and  dies 


XX/ 
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K    '  SOLDERING  AND  TUBING  KIT 

1  *   Midget  tubing  cutter 

1-   #10  tubing  cuuer 

1  *   #20  tubing  cuner 

1  *   #30  or  #40  tubing  cutter 

1-    Internal  tubing  cutter  #106 

1  set  Spring  tube  tenders 

1 «   Flaring  tool 

1  set  hammer  f  lere  tools 

1  plumbers  and  steamf  itters  rule  (6') 

1  set  swaging  tools  . 

1  •   Copper  cleaning  tool  #75  « 

1  set  Copper  tubing  outside  cleaning  brushes 

1  set  copper  fitting  cleaning  brushes 

1  *   Tailpiece  flanging  tool 

1  •   Sparkltghter  (striker) 

1  •    Extra  tips  and  parts  for  torches  in  use 

1  set  assorted  files 

Assorted  wrenchs,  screwdrivers,  etc.  to  work  ou  soldering  equipment 

1  •    Pump  pliers 

1  •    Inside/outside  reamer 

1  •   Turbotorch  unit  and  accessories 

1  -    Propane  unit  and  accessories 

1,9 


THREADING  BQUIPMfciNT 


1  •   Rigid  power  drive  unit  with  accessories 

1  •   Nipple  chucl(  set 

1  •   Adjustable  pipe  support 

1  •   Threading  attachment  •  2*1/2"  •  4-1/2"  Pipe 

1  •   Adjustable  pipe  support  for  threading  attachment 

1  -    AS  Cutter 

1  •   42A  Cutter 

1  2A  Cutter 

2  •   Oilers  with  sumps 
2-    Chain  vises       ^  • 

1  set  12R  pipe  dies  and  handle 

1  -   Spiral  reamer 

1  set  1/8"  -2"  Bipe  taps 

1  •   Screw  and  pi  pe  extractor  set  to  2 " 

1  set  bolt  dies  to  fit  machine 

1  set  beveling  dies 

1  set  grooving  dies 

1  •    #700  portable  power  drive 

2  each  assorted  pipe  wrenches  to  4' 


REPAIR  TOOL  KIT 


Ballcock  tube  resair.tool 
Rigid  #104.  tubing  cutter 

Faucet  handle  puller 
Bibb  screw  repair  kit 
Thread  gauge 
Seat  tool  set 
Chicago  reseating  set 
Speedy  tubing  die  set 
Speedy  tube  holder 

Miscellaneous  small  wrenches,  screwdrivers,  etc. 

Trap  pump 

Set  hex  wrenches 


HOLE  MAKING  KIT 


3/4  HP  2  speed  angle  drill  (reversible) 
Heavy  duty  extension  cord 
Set  of  masonry  bits 
Plumbters  bit  kit 

18"  extensi^s^'^snk 

Deep  cutting  hole^^vv  kit 

Variable  speed  sawzall^kit^saw  and  blades) 

1/4"  or  3/8''  variable  speed  re^rersing  drill 

Index  of  high  speed  drills  1/16-1/2" 

Set  Allen  wrenches 

Center  punch 
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OCCUPATIONAL  INTRODUCTION 
UNIT  I 


UNIT  OBJECTIVE - 


After  completion  of  this  unit,  the  student  should  be  able  to  define  terms  associated  with  the 
occupational  introduction  to  residential  plumbing  and  match  important  events  in  the 
development  of  the  history  of  residential  plumbing  to  the  correct  dates.  The  student  should  | 
also  be  able  to  ^select  occupational  fields  related  to  residential  plumbing,  and  list  reasons  | 
why  there  are  occupational  opportunities  for  residential  plumbers.  This  knowledge  will  be  i 
evidenced  by  scoring  85  percent  on  the  unit  test.  1 

SPECIFIC  OBJECTIVES 


After  completion  of  this  unit,  the  student  should  be  able  toi 

1.  Odfine  terms  associated  with  the  occupational  introduction  to  residential  plumb* 
ing. 

.  2.  Match  seven  important  events  in  the  development  of  residential  plumbing  to 
the  correct  dates. 

3.  List  four  job  responsibilities  of  residential  plumbers. 

4.  Select  occupational  fields  relateu  to  residential  plumbing.  \ 

5.  List  reasons  why  there  are  occupational*  opportunities  for  residential  plumbers 
now  and  in  the  future.  "   .  ' 
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OCCUPATIONAL  INTRODUCTION 
UNIT  I 


SUGGESTED  ACTIVITIES 


Instructor: 

A.  Provide  student  with  objective  sheet.  ' 

B.  Provide'studsnt  with  information  sheet 
A" 

C.  Discuss  unit  and  specific  objectives. 
.  0.    Discuss  information  sheet 

E.  Discuss  the  working  conditions  of  the  residential  plumber. 

F.  >  Invite  local  plumbing  contractor  In  to  taik  to  class. 

G.  Invite  local  armory  committee  member  to  talk  to  class, 

H.  Invite-former  students  to  talk  to  class. 

I.  Give  test  .  '  ^ 
Student: 

A.  Read  objective  sheet.  ^ 

B.  Study  information  sheet 

C.  Partfcipate  in  class  discussion  about  working  conditions  of  the  residential 
plumber.  ^ 

'  -'"^  .  , 

D.  Take  test.'  -  ,  / 

INSTRUCTIONAL  MATERIALS  . 

InckiJcd  in  this  unit: 
A.    Objective  sheet 
3.    Information  sheet 
.  C.  Test 
D.    Answers  to  test 

f\eference:  P/umbing  Currioulum  Develcpment  Project,  Salem,  Oregon:  Oregon' 
State  Department  of  Education,  1977. 


occupatio.^Al  introduction 

UNIT! 


INFORMATION  SHEET 


Terms  and  definitions 


A.  Apprentice  plumber-Person  who  is^^ming  the  trade  through  an  orga- 
nized program  of  on-the-job  work  experience  and  classroom/shop  train- 
ing , 

{NOTE:  Apprentices  usually  apply  for  licenses  after  a  four  year  train- 
ing period.) 

B.  •  Journeyman  plumber-Person  who  installs  all  the  plumbing  systems  [draioi 

age,  venting,  and  water)  in  residentiaj^mic^res^  - - -^^^  ^ 

(NOTE:  Journeyman  plumpers  are  also  known  a1  residential  plumbers. 
Plumbers  are  usually  licensed  by  state  or  local  governments.) 

C.  Plumbing  contractor-Person  in  the  plumbing  field  who  is  licensed  to  per- 
form plumbing  work  and  who  is  legally  capable  of  entering  into  contractual 
agreements  with  customers 

(NOTE:  Plumbing  contractors  are  usually  required  to  acquire  a  master 
plumberVHcense.). 

Important  events  in  the  development  of  residential  plumbing 

A.  4500  B.C.-Flanged  clay  pipe  used  for  sewer  and"  water  lines  in  Egypt 

B.  3500  B.C.-Glazed  clay  pipe  used  for  sewer  and  water  lines  on  the  island  of 
Crete 

9 

C.  500  B.C. -Lead  pipe  used  for  water  lines  in  Roman  and  Greek  empires 

(NOTE :  Romans  developed  the  name  "plumber"  from  plumbum,  the  Latin) 
'word  for  lead.  A  plumbarius  was  a  worker  in  lead.) 

D.  A.D.  1400-Craft  guilds  formed 

-    (NOTE:  A'  guild  was  a  group  of  craftsworkers  of  common  interest,  who 
were  united  by  a  strong  organization.) 

E.  A.D.  1700-First  apprenticeship  laws  passed  (Europe) 

F.  A.D.  1855-Firs:  modem  sewer  system  in  the  U.S.  installed  in  CHlcago. 


Q\    A.D.  1937-National  apprenticeship  law  passed      '  ^ 


/ 


.  INFORMATIO'N  SHEET 

Job  responsibilities  of  residential  plumbers  io^^ 

A.  Install  drainage,  vent,  water,  and  gas  supply  pipes 

f 

B.  Install  plumbing  fixtures  and  appliances 

C.  Perform  maintenance  work  on  existing  plumbing  systems  ■  * 

0.  Effectively  communicate  with  customers 
Occupational  fields  related  to  residential  plumbing 

A.  Salesperson-Retail  or  wholes;ile  selling  positions  with  plurnbing  trade  ' 

B.  Count|rman«-Sales  clerk  in  wholesale  plurnbing  supply  business 

C.  Estimator-Person  vyho  develops  estimated  cost  plus  profit  sheet  for  pro- 
posed plumbing  contracts 

D.  '  Sales  fespresentative-Person  employed  by  manufacturer  to  aid  retailers  in 

promotion  of 'a  product 

E.  Manufacturer's  representative*- Person  who'  serves  as  liaison  betwejsn  the 
manufacturer  and  the  retailer 

^<  '  -  .     ■  •■ 

F.  Inspector-Person  who  checks  plumbing  work  to  see  if  it  conforms  to  the 
plumbing  code  ' 

G.  Foreman-Person  in  charge  of  a  specific  group  or  crew  doing  plumbing 
work 

H.  Superintendent-Person  in  charge  of  a  large  job  or  jobs,  usually  including 
several  crews  with  foremen 

1,  Building  maintenance  person-Person  who  specializes  in  maintalnin^j  plumb- 
ing facilities  in  specific  buildings  ^ 

Reasons  why  there  are  occupational  opportunities  fpf  residential  plumbers 
now  and  in*  the  future 

A.  Work  is  available  due  to  the  expanding  economy  in  the  construction  field 

B.  Work  is  available  due  to  lit:je  automation  in  the  construction  field 

C-    Work  is  available  due  to  the  continued  standardization  of  practices  through 
building  codes,  regulations,  and  testing 

D,    Wonk  is  available  due  to  customer  demand  for  modern  plumbing  systems 

G.    Work  is  available  through  seif^employment 

F.    Service  and  repair.,  work  is  available  due  to  prolonged  use  of  plumbing 
installations 
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-OCCUPATIONAL  INTRODUCTION 
UNIT! 


•  NAME 


,  TEST  •     -  • 

Define  terms  associated  with  the  occupational  introduction  to  residential  plumb- 

a.    Apprentice  pluniber" 

\  ■  f 

*  ■  •  » 

H  ■ 

Journeyman  plumber^ 

7 

c.     Plumbing  contractor- 


Match  seven  important  events  in  the  developr^^^t  of  residential  plumbing  to  the 
correct  dates. 

»  , 

 a.  Flanged  clay  pipe  used  for  sewer  ano  water  1.  1855  A.D. 

lines  in  Egypt 


2.  500  B.C. 

_b.  Glazed  clay  pipe  used  for  sewer  and  water 

lines  on  the  island  of  Crete  '  3.  3500  B.C. 

_c.  Lead  pipe  used  for  water  lines  in  Roman  aaH  4..  4500  B.C. 

Greek- Empires 

'5.  1400  A.D. 

_d.  Craft  guilds  formed 

"  ^  /         '  ,  6.  1937  A.D. 

_e.  First  apprenticeship  laws  passed  (Europe)' 

?:  1700  A.D. 

_f.  First  modern  sewer  system  in  the  U.  S. 
installed  in  Chicago,  lllinbis 

^g.  National  apprenticeship  law  passed 


List  four  job  responsibilities  of  residential  plumbers, 
a. 

<» 

b.  . 

c. 

d. 


2e 


4.  Select  five  occupaticnal  fields  related  to  domestic  plumbing  by  placing  an  "X"  in  the 
appropriate  blanks. 

 ^a.  Salesperson 


^b.  Counterman 

_^c*  43i^sei  mechanic     •  ^ 

_d.  Estimator 

e.  Appliance  repairer 

J'.  Sales  representative 

J*  City  firefighter 

_h.  Foundry  worker 

J.  Manufacturer's  represepiative 

j.  Inspector 


1^  Building' maintenance  person 


5r.  List  four  reasons  why  there  are  occupational  opportunities  for  residential  plumbers 
now  and  in  the  future, 

a. 
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OCCUPATIONAL  INTRODUCTION  ' 
,    *  UNI"^I 

"  *  ♦  •  •  . 

'      V      ANSWERS  TO  TEST 

J 

1.  a.     Person  who  is  learning  the  trade  through  an  organized  program  of  on-the-job 

work  experience  and  classroom/shop  training 

b.  Person  who  installs  all  th«  plumbing  systems  (drainage,  venting,  and  water) 
in  residential  structures  • 

t 

c.  Person  in  the  plumbing  field  who  is  licensed  to  perform  plumbing  work  and 
^  who  IS  legally  capable  of  entering  into  contractual  agreements  with  customers 

2.  a.    4    .  e.  7 
b.    3 '               '      f.  1 

■    c.     2  g..  3 

cl,     5  '  . 

3.  a.     Install  drainage,  vent,,.water,  and  gas  supply  pipes 

b.  Install  plumbing  fixtures  and  appliano^s 

c.  Perform  maintenance  work  on  existing  plumbing  systems 

d.  Effectively  communicate  with  customers 

4.  a,  b,  d,  f,  i,  j,  k  "  .  • 

5.  ^  Any  four  of  the  following: 

a.  Work  is  available  due  to  the  expanding  economy  in  the  construction  field 

b.  Work  is  available  due  to  little  automation  in  the  construction  field 

c.  Work  is  available  due  to  the  continued  standardization  of  practices  through 
building  codes,  regulations,  and  testing 

d.  Work  is  available  due  to  customer  demand  for  modern  plumbing  systems  - 

e.  Work  is  available  through  self-employment 

f.  Service  and  repair  work  is  available  due  to  prolonged  use  of  plumbing  installations 
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HUMAN  RELATIONS 
c-  ■         UNIT  II 

•     ,     ..  UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  be  able  to  match  terms  associated  with  the 
human  relations  required  Ttf  a  residential  plumber  and  be  able  to  distinguish  between  impor- 
tant aspects  of  employer-eniployee  relationships.  The  student  should  also  be  able  to  explain 
the  reasons  for  teamworl<  and  select  conditions  which  enhance  good  customer  relations. 
This^l<nowledge  will  be  evidenced  by  scoring  85  percent  on  the  unit  test:  ^ 

.  SPECIFIC  OBJECTIVES  • 

After  completion  of  this  unit,  the  student  should  be  able  to; 

'1 .  Match  terms  associated  with  human  relations  to  the  correct  definitions. 

2.  Distinguish  between  employer  expectations  and  employee  expectations  in  their 
relationship. 

3.  Describe  desirable  personality*  traits  and  attitudes. 

4.  Explain  reasons  for  teamwork.  j  , 

5.  Select  those  conditions  which  enhance  good  customer  relations. 

6.  Complete  a  chart  showing  the  distribution  of  income  for  a  residential  plumbing 
business. 
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HUMAN  RELATIONS 
UNIT  II 


'  SUGGESTED  ACTIVITIES 

I.  Instructor: 

A.  Provide  student  with  objective  sheet. 

B.  Provide  student  with  information  sheet. 
.  C.    Make  transparency. 

0.  Discuss  unit  and  specific  objectives. 
E.  .  Discuss 'nformation  sheet. 

F«    Discuss  human  relations  as  they  apply  to  the  residential  plumber. 

G.  Invite  a  plumbing  contractor  to  speak  to  the  class. 

H,  Give  examples  of  human  /-elations, 

1,  Give  test.  .  •  * 
IL  %tudents: 

Read  objective  sheet. 

B.  1  Study  information  sheet. 

.1  -         •  .  ..  - 

C.  'Participate  in  class  discussion  on  human  relations. 

D.  Take  test. 
I  * 

!  . '  ' 

!  INSTRUCTIONAL  MATERIALS 

i 

Included  in  this  unit;  •? 

A.  Objective  sheet 

B.  Information  sheet 

C.  Transparency  master 
1.  TM  l-Distribution  of  Income  for  a  Residential  Plumbing  Business 

D.  Test 

E.  Answers  to  test 
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HUMAN  RELATIONS 
UNIT  II 

*  * 

INFORMATION  SHEET 

Terms  and  definitions 

A.  Employee-Person  employed  by  another,  usually  for  wages  or  salary 

B.  Employer-Person  who  employs  others  usually  for  vvsges  or  salary 

C.  Teamwork-Work  dotie  by  several  persons  with  each  doing  a  part  but  all 
giving  attention  to  the  efficiency  of  the  whole  project  -  •* 

0.  Customer  relations-Attitude*  intere.-t,  and/or  relationship  of  the  customer  in 
respect  to  the  actions  of  any  of  the  employees  or  employers  of  a  sales 
business  "     "  ■   

Expectations  of  the  employer  and  employee  in  their  relationship 

A.  Employer  expectations 

•I 

1.  Cooperation 

2.  Honesty 

3.  Initiative 

4.  Willingness  to  learn  ^ 

5.  Willingness  to  follow  directions 

6.  Dependability 

7.  Enthusiasm 

8.  Acceptance  of  objective  criticism 

9.  Loyalty  and  respect 

10.   Full  day's  work  for  a  full  day's  pay 
1 ).  Notification  of  termination 
12.  Productivity 

B.  Employee  expectations 

1.  Salary 

2.  Safe  working  conditions*'' 


INFORMATION  SHEET 

3.  Training  ^ 

4.  Introduction  to  co-workers 

5.  Explanation  of  policies,  rules,  and  regulations 

6.  Duty  changes 

3 

7.  Evaluation  of  work 

3.  Discipline  for  breaking  rules 
9.  Honest  relationship. 

10.  Notification  if  employment  is  terminated 

■ « 

11.  Respect  ~  ^  / 
Desirable  personality  traits  and  attitudes 

A.  Adaptability-Adjusting  easily  to  new  situations 

1 .  Accept  changes  without  complaint 

2.  Learn  new  procedures  and  service  information 

B.  Cooperation-Working  harmoniously  with  others 

1.  Cij^erve  rul  ssand  regulations 

2.  Help  others  when  possible 

3.  Work  well  with  co-workers,  supervisor,  and  employer 

C.  Courtesv-Being  polite  and  having  good  manners 

1.  Show  respect  for  employer 
.  2.  Show  respect  for  the  customer 

3.  Speak  clearly  and  pleasantly  * 

4.  Return  promptly  from  lunch  and  breaks  so  co-workers  can  have  their 
rest  periods 

0.    Dependability-Doing  what  a  person  says  he/she  will  and  completing  duties 
assigned  to  him/her 

1.  Work  regularly 

2.  Be  on  time 

3.  Take  only  the  time  allowed  for  lunch  and  breaks 


INFORMATION  SHfiET 
•  4.  Oo  all  Mork  assigned 

■.  /  .  '  V  . 

.6.  FoMow  instructions 

Enthusiasm-Being  eager  to  help  or  to  take  part  in  some  activity 

1.  '  Show  pride  in  doing  job 

2.  Look  alert 

3.  Do  more  than  one's  share  when  time  permits 
Honesty-Being  truthful  in  all  things 

1.  Be  careful  with  money 

2.  Give  truthful  information  to  employers,  customers,  and  co-workers 

3.  Keep  promises 

4.  Do  not  waste  time 
Initiative-Doing  things  without  being  told 

1.  Be  productive 

2.  Use  slack  moments. or  leisure  time  to  learn  mora  about  job 

3.  Shpw  an  interest  in  learning  and  doing  a  good  job 

4.  Suggest  ideas 

5.  Anticipate  needs  for  a  job 
Loyalty-Supporting  a  cause 

1.  Keep  confidences 

2.  Avoid  public  criticisms  of  employer,  supervisor,  or  co-workers 

3.  Do  not  discuss  wages  or  raises  with  other  employees 
Patience-Taking  the  time  tc  do  things  right 

1 ,  Try  to  understand  the  needs  and  desires  of  others 

2.  Control  anger 


INFORMATION  SHEET 


J.     Self-cbntrol-Being  able  to  control  one's  temper  and  emotions 

1.  Control  temper 

2.  Accer^t  objeaive  criticism 
3«  Maintain  poise 

K.    Tact-Being  able  to  say  the  right  thing  at  the  rig'm  lime 

1.  .  Do  not  correct  customers,  co-workers,  and  employer  in  a  disagreeable 

manner 

2.  Learn  to  take  care  of  customer  complaints 
Reasons  for  teamwork 

A.  Provides  for  the  work  to  be  done  quickly 

B.  Provides  for  the  work  to  be  equally/  shared 

C.  Pv*ovides  for  heavy  loads  to  be  honuied  more  easily 

0.    Provides  for  a  degree  of  comradeship  rather  than  isolation 
E.    Provides  for  difficult  jobs  to  be  done  easily 
Conditions  which  enhance  good  customer  relations 


A.  Honesty 

B.  Courtesy  and  politeness 

C.  Neatness  and  cleanliness 

D.  Pairness 

E.  Effective  communications 

F.  Promptness 

Distribution  of  income  for  a  residential  plumbing  business  (Transparency  1) 

A.  Field  costs 

(NOTE:  Field  costs  include  such  iteins  as  materials/payroll,  and  inspection 
fees.) 

B.  Overhead 

(NOTE:  Overhead  includes  all  office  expenses.) 


INFORMATION  SHEET 


C.  Advortising 

D.  Insurance 

E.  Phones  (otherthan  office  phor.es) 

F.  Sub<contract 

G.  Uniforms 

H.  Rent  (other  than  office  rent) 

I.  Trucks 

J.  Employee  benefits 


K. 


Taxes 


Profit 
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Distribution  of  income  for  a  | 
Residential  PlumSsing  Businesis 
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*   \.  *  HUMAN  RELATIONS 

.     •  ,    ^  UNIT  II 

'   '■  ' 

^  NAME  

T£ST 

.  Match  the  terms  on  the  right  to  the  corred  definitions. 

a.  Attitude„.interest  and/or  reJationship  of 
the  customer  in  respect  to  the  actions 
of  any  of  the  employees  or  employers 
of  a  sales  business  \ 

 b.        Person  who  employs  others  usually  for 

wages  or  salary  ' 

c.  Work  done  by  several  persons  with  each 
.  doing  a  part  but  all  giving  attention  to 

the  effjciency  of  the  whole  project 

d.  Person  employed  by  another,  usually 
■  for  wanes  ofL salary   ^ 

.  Distinguish  between  employer  expectations  and  employee  expectations  by  jlocing 
an  '*X"  next  to  employer  expectations. 

a.  Cooperation 

b.  Initiative 

c.  Safe  working  cpnditions 
 d.  Loyalty  and  respect 

 e.  Explanation  of  policy,  rules,  and  regulations 

> 

 f.  Discipline  for  breaking  rules 

 g.  Acceptance  of  objective  criticism 

h,  *  -  Pull  day's  work  for  a  full  day's  pay 

i  Notification  of  termination 

j.  Training  • 

k.  Evaluation  of  work 

 I.  Dependability 

  m,  "  Productivity 


1.  Teamwork 

2.  Employee 

3.  Customer 
relations 

4.  Employer 


3.  Describe  desirable  personality  traits  and  attitudes.  ^ 
,  a.  Adaptability 

i 

b.  Cooperation- 

c.  Courtesy- 

d.  Dependability" 

e.  Enthusiasm-  ^  • 

t-  K 

\ 

■*  f 

e 

f.  Honesty- 

i 

g.  Initiative- 
Loyalty- 
Patience- 

j.     Self-control-  *     _ 

k.  Tact- 

4.  Explain  four  reasons  for  teamwork, 
a. 


d. 

5,  Select  conditions  which  enhance  good 'customer  relations  by  placing 
appropriate  blanks. 

 a.  Honesty 

 b.  Fairness 

 a  Salary 

d.  Neatness  and  cleanliness 
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^e.        Courtesy  and  politeness  "       '      ^  . 

f.  Demanding  respect  >  /  . 

g.  Promptness'  " 

if 

h.  Effective  communications 

6.  Complete  the  following  chart  showing  the  distribution  of  income  for  a  residential 
plumbing  business.  '  ' 
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HUMAN  RELATIONS  < 

UNHII  '       ■■  ^- 

T  '  '  ANSW(ERSTOTEST 

a.  '3  c.    1      .    '  ^  ■ 

b.  4  ■      d.  2 

a,  .b.  d,  g,  h,     m  .  .  ' 

Description  Should  include:  '  ' 

a.  Adaptability-Adjustinif  easily  to  new  situations^ 

^*  ■        .         .  • 

1.  Accept  changes  without  complaint 

\,  • 

2.  Learn  new  procedures  and  service  information  ^ 

b.  Cooperations-Working  harmoniously  with  others  ,  ' 

1.  Observe,  rules  and  regulations  . 
•2.  Help  others  when  possib. 8 

3.  Work  welt  with  co*workers.  supervisor,  and  employer 

V.  ■  • 

c.  ^  Courtesy- Being  polite  and  having  g^d^manners  •  ^ 

*  .  *      •  ^  • 

1.  Show  respect  for  employer  ^  *      .         ;  . 

*    »  .      .•   '  • 

2.  Show  respect  for  the  customer 

^ 

3.  Speak  clearly  and  pleasantly 

« 

.  4.   Return  promptly  from  lunQh  and  breaks  so  co-workers  can*have  th«ir  rest 
*  periods      .      .  ^ 

d.  Oependability-Ooing  what  a  person  says  he/she  will  and  completing  duties 
.  assigned  to  him/Her 

1.  Work  regularly  ^ 

2.  Be  on  time 

3.  Take  only  the  time  allowed  for  lunch  and  breaks 

4.  Do  all  work  assigned 

5.  Follow  instructions 
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Enthusiasm-Being  eager  to  help  or  to  take  part  in  sorn^.  activity 

1 .  Show  pride  in  doing  job 

2.  Look  alert 

3.  Oo  more  than  one's  share  when  time  permits 
Honesty*- Being  truthful  in  all  things 

1.  Be  careful  with  money 

2.  Give  truthful  information  to  employers,  customers,  ant^o-workers 

3.  Keep  promises ' 

4.  Do  not  waste  time 
Initiative-Doing  things  without  being  told 

1.  Be  productive  ■ 

2.  Use  slack  moments  or  leisure  time  to  learn  more  about  job 

3.  Show  an  interest  in  learning  and  doing  a  good  job 

4.  Suggest  ideas 

5.  Anticipate  needs  tor  a  job 
Loyalty-Supporting  a  cause  • 

1.  Keep  confidences 

2,  Avoid  public  criticisms  of  employer,  supervisor,  or  co-workers 
3*   Do'q^ot  discuss  wage's  or  raises  with  other  employees 

Patience-Taking  the  time  to  do  things  right 

1.  Try  to  understand  the  needs  and  aesires  of  others 

2.  Control  anger 

Self  control-Being  able  to  control  one's  temper  and  emotions 

1.  Control  temper 

2.  Accept  objective  criticism 

3.  Maintain  poise 
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k.    Taa-Being  able  to  say  the  right  thing  at  the  right  time 

1.  Do  not  correa  customers,  co-workers,  and  employer  in  a  disagreeatjie 
manner  .  '  . 

2.  Learn  to  take  care  of  customer  complaints  ^ 
4.  Any  four  of  the  following: 

a.     Provides  for  the  work  to  be  done  quickly 
Provides  for  the  work  to  be  equally  shared 
Provides  for  heavy  loads  to  he  handled  more  easily 
Provides  for  a  degree  of  comradeship  rather  than  isolation 


b. 
c. 
d. 


e.  Provides.for  difficult  jobs  ;o  be  done  easily 
5.  a,  b,  d,  e,  g,  h 


ERIC 


43 


GENERAL  SAFETY. 
UNIT  III 


UNIT  OBJECTIVE 

« 

Aftef  completion  of  this  unit,  the  srident  -r-'iould  be  able  to  list  rules  for  persor  al  safety  and 
select  rules  for  general  shop  and  field  safety.  The  student  should  also  be  able  to  select  the 
correct  fire  extinguisher  for  the  classes  of  fire  and"  match  the  safety  color  code  with  state- 
ments of  its  use.  This  knowledge  will  be  evidenced  by  correctly  performing  the  procedures 
outlined  on  the  assignment  sheet  and  by  scoring  100  percent  on  the  unit  test. 


SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1 .  Match  terms  associated  with  general  safety  to  the  correct  definitions. 

2.  Match  the  seven  colors  of  the  safety  color  code  to  the  correct  applicaiic-is  of  their 
use. 

3.  List  rules  for  personal  safety. 

4.  Seiect  rules  for  general  shop  and  field  safety. 

5.  List  steps  in  maintaining  a  clean  and  orderly  shop. 

6.  Match  the  classes  of  fire  to  the  correct  statements  defining  each  class. 

7.  Label  the  three  components  of  the  fire  triangle. 

8.  Match  the  type  or  types  of  fire  extinguishers  to  the  class  of  fire  they  are  used  on. 

9.  Select  steps  to  be  followed  in  case  of  an  accident  in  the  plumbing  shop. 

1 0.  Select  the  proper  steps  for  lifting  heavy  objects. 

1 1 .  Describe  the  steps  to  be  followed  in  case  of  an  accident. 


GENERAL' SAFETY 
UNIT  111  • 

SUGGESTEDACTlVlflES 

'Instructor:  * 

A.  Provide  student  with  objective  sheet. 

B.  Provide  student  with  information  and  assignment  sheets. 

C.  Make  transparencies. 

0.  Discuss  unit  and  specific  objectives. 

E.    Discuss  informatiop  and  assignment  sheets. 
P.    Show  a  safety  film  if  available. 

G.  Invite  fire  chief  to  give  a  talk  on  fire  safety. 

H.  Demonstrate  the  procedure  for  lifting  a  heavy  object. 

1.  Demonstrate  evacuation  plan. 

J.     Have  an  accident  victim  address  the  class. 
K.    Have  a  paramedic  visit  the  class. 
L.    Give  test. 
Student; 

A.  Read  objective  sheet. 

B.  Study  information  sheet. 

C.  Complete  assignment  sheet. 

D.  Complete  activities  assigned  by  instructor. 

E.  Take  test. 

INSTRUCTIONAL  MATERIALS 
Included  in  this  unit: 

A.  Objective  sheet 

B,  Information  sheet 


C.    Transparency  masters 

1.  TM  1-The  Fire  Triangle 

2.  TM  2-Tvpes  of  Fire  Extinguishers 

3.  TM  3--Lifting 

0.    Assignment  SI>«ot  #1 -Describe  the  Steps  to  be  Followed  in  Case  of  an 
Accident 

E.  Answers  to  assignment  sheet 

F.  Test 

G.  Answers  to  test 
References: 

A.  The  ABC'a  of  Fire  Protection.  Belleville,  New  Jersey:  Kidde  Portable  Ex- 
tinguisheri/'Walter  Kidde  and  Co.,  Inc.  r-- 

B.  An  Accident^  Prevention  Program  for  School  Shops  and  Laboratories. 
Washington,  D.C.:  Office  of  Education/U.S.  Department  of  Health,  Educa- 
tion, and  Welfare. 

C.  Federal  Register.  Vol.  36.  Number  105.  Part  II.  Department  of  Labor, 
•  May  29,  1971. 

D.  Safety  Practices  and  Procedures  in  School  Shops,  Division  of  Vocation- 
al Education/New  Jersey  Department  of  Education. 

E.  A  Lool<  at  Service  Safety.  Tecum$eh,  Mioi^igan:  Tecumseh  Products  Co, 
Additional  materials: 

A.  Fitm--"HQu,sel<eeping  Means  Safekeeping/'  146-009.  Journal  Films  Inc., 
930  Pinter  Avenue,  Evanston,  Illinois  60202. 

B.  Fitm--"Stop  a  Fire  Before  it  Starts."  146-024,  Journal  Films,  909  West 
Diversey  Pa-^kway,  Chicsgo,  Illinois  60614. 
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V 

I 

V  GENERAL  SAFETY 
UNIT  III- 

INFORMATION  SHEET 

Terms  and  definitions 

A.    Safety-State  or  condition  of  being  safe;  freedorj^from  danger,  risk,  or  injury 

8.    Accident-Includes  any  suddenly  occurring,  unintentional  event  which 
.   causes  injury  or  property  dannage 

C.  First  aid-Immediate,  temporary  care  given  the  victim  of  an  accident  or 
sudden  illness  until  the  seiyrces  of  a  physician  carvjtie-qbtdined 

D.  O.S.H.A.-Occupational  Safety  and  Health  Act;  federal  legislation  designed 
to  insure  safe  and  sanitary  working  conditions  for  employees 

(NOTE:  Refer  to  your  own  state  organization.) 

Colors  and  applications  of  the  safety  color  code 

(NOTE:  Refer  to  the  National  Safety  Code.) 

A.  Federal  safety  red 

1.  Location  of  fire  fighting  equipment 

2.  Portable  containers  of  flanQmable  liquids 

3.  Emergency  stop  bars,  stop  buttons,  and  emergency  electrical  stop 
switches  on  machinery 

B.  Federal  safety  yellow 

1.  Caution  and  for  marking  physical  hazards 

Waste  containers  for  explosive  or  combustible  materials 

3.  Caution  against  starting,  using,  or  moving  equipment  under  repair 

4,  Identification  of  the  starting  point  or  power  source  of  machinery 

C.  federal  safety  orange 

1.  Dangerous  parts  of  machines 

2.  Safety  starter  buttons  and  parts  of  equipment  that  may  cause  electrical 
shock 

3.  Exposed  parts  (edges  only)  of  pulleys,  gears,  rollers,  cutting  devices, 
and  power  jaws 

D.  Federal  safety  purpie-Radiation  hazards 
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*    *  INFORMATION  SHKET 

E.  Federal  safety  green 

1.  Safety 

2.  Location  of  first  aid  equipment 

(NOTE:  This- applies  to  equipment  other  than  fire  fighting  equip- 
ment.) 

F.  Federal  safety  black 

1.  Traffic  flow 

2.  Housekeeping  purposes 

G.  Federal  safety  white  . 

1.  Traffic  flow 

2.  Housekeeping  purposes 

(WOTE:  Black  and  white  are  used  individually  or  in  combination.) 
Rules  for  personal  safety 

A.  Wear  shop  nothing  appropriate  to  the  instructional  activity  being  performed 

B.  Confine  long  hair  before  operating  rotating  equipment 

C.  Always  wear  safety  glasses;  use  suitable  helmets  and  goggles  for  welding 

D.  Remove  ties  when  working  around  machine  tools  or  rotating  equipment 
E»     Remove  all  metal  jewelry  when  working 

F.  Conduct  oneself  in  a  manner  conducive  to  safe  practices 

G.  Use  soap  and  water  frequently  as  a  method  of  preventing  skin  irritation 
Rules  for  general  shop  and  field  safety 

A.    Tools  and  equipment 

1 .  Keep  all  hand  tools  sharp,  clean,  and  in  safe  working  order 

2.  Report  any  defective  tools,  machiries,  or  other  equ.pmeni  to  the 
instructor 

3.  Retain  all  guards  and  safety  devices  except  with  the  specific  authori- 
zation of  the  instructor 


INFORMATION  SHEET 


4.  Operate  a  hazardous  machine  only  after  receiving  instruction  on  how  to 
operate  the  machine  safely 

5.  Turn  off  the  power  before  leaving  a  power  tool 

6.  Make  sure  all  guards  and  barriers  are  in  place  and  adjusted  properly 
before  starting  a  machine  tool 

7.  Disconnect  the  power  from  machine  tools  before  performing  the 
maintenance  task  of  oiling  or  cleaning 

8.  Use  a  solvent  only  after  determining  its  properties,  what  kind  of  work  it 
has  to  do,  and  how  to  useMt 

9.  Use  correct,  properly  fitting  wrenches  for  nuts,  bolts,  and  objects  to  be 
turned  or  held 

10.  Use  proper  tools  and  equipment  for  the  proper  job 

11.  All  revolving  machine  parts  should  be  well  guarded 

1 2.  Oo  not  run  over  extensiort  or  drop  cords  with  appliance  dolly 

1 3.  Do  not  leave  tools  on  the  floor 

14.  Make  sure  everyone  is  dear  if  using  compressed  air  to  clean 
Accidents  and  safety  ^ 

1.  Report  all  accidents  to  the  instructor  egardless  of  nature  or  severity 

2.  Wear  safety  clothing  such  as  goggles,  gloves,  shoes,  and  aprons  when 
welding 

3.  Consider  the  safety  of  others  when  working  in  the  shop 

4.  Report  any  conditipn  that  may  lead  to  an  accident 

5.  Watch  the  bulletin  board  for  safety  information  and  notices 

6.  Conduct  oneself  in  a  safe-like  manner  at  all  times 

7.  Do  not  throw  any  object 

8.  Control  temper  and  don't  take  chances 

9.  Wear  gloves  when  handling  material  with  sharp  edges 

10.  Operate  equipment  and  machines  only  when  permitted  by  instructor 

11.  Do  not 'distract  the  attention  of  a  machine  operator  while  working 
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INFORMATION  SHEET 

•  * 

12.  Oo  only  approved  work  in  shop 

13.  Check  all  equipment  before  turning  on  switch 

14.  Oo  not  work  in  the  dark;  use  plenty  of  li^ht 

1 5.  Alt  accidents  should  be  recorded  in  writing 

c 

16.  All  injuries  must  be  given  prompt  attention 

17.  Do  not  work  overtime  in  the  shop  without  the  instructor  being  present 
C.  Housekeeping 

1 .  Keep  the  shop  or  job  site  floor  clear  of  scraps  and  litter 

2.  Clean  up  any  spilled  liquids  immediately 

3.  Store  oily  shop  towels  or  oily  waste  in  metal  containers 

4.  Clean  the  chips  from  a  machine  with  a  brush;  do  not  use  a  towel, 
bare  hanas  or  compressed  air 

Steps  in  maintaining  a  clean  and  orderly  shop 

A.    Machinery  and  equipment  arranged  to  permit  safe,  efficient  work  prac- 
tices and  ease  in  cleaning 

6.    Materials  and  supplies  safely  stacked  or  stored  in  proper  places 

C.  Tools  and  accessories  safely  stored  in  cabinets,  on  racks,  or  other  suitable 
devices 

D.  Working  areas  and  work  benches  clear  and  free  of  debris  and  other  hazards 

E.  Floors  clean  and  free  from  obstructions  arxd  slippery  substances 

F.  Aisles,  traffic  areas,  and  exits  free  of  materials  and  other  debris 

G.  Combustible  materials  properly  disposed  of  or  stored  in  approved,  labeled 
containers 

H.  Oily  towels  stored  in  approved  metal  containers 

I.  Students  working  in  the  area  instructed  on  the  proper  procedures  to  follow 
in  keeping  the  area  clean  and  orderly 

J.     Sufficient  brooms,  brushes,  and  other  housekeeping  equipment  readily 
available 

K.    Drinking  fountain  and  wash  facilities  should  be  kept  clean  and  neat  at 
all  times 


INFORMATION  SHEET 

Clashes  of  fires  ^ 

A.  Class  A"P{res  that  occur  in  ordinary  combuitible  materials 
Examples:      Wood,  rags,  and  rubbish 

B.  Class  B" Fires  that  occur  with  flammable  liquids  « 
Examples:      Gasoline,  oil.  grease,  paints,  and  thinners 

C.  Class  C-Fires  that  occur  in  or  near  electrical  equipment 
Examples:      Motors,  switchboards,  and  electrical  wiring 

D.  Class  0»Fires  that  occur  with  combustible  metals 
Example:  Magnesium 

Components  of  the  fire  triangle  (Transparency  1) 

A.  Fuel-Any  combustible  material 

9 

B.  Heat-Enough  to  raise  the  fuel  to  its  ignition  temperature 

C.  Oxygen*«Neces$ary  to  sustain  combustion 

(NOTE:  To  produce  fire  these  three  elements  are  necessary  and  must  be 
present  at  the  same  time.  If  any  one  of  the  three  is  missjng,  a  fire  cannot  be 
started.  With  the  removal  of  any  one  of  them,  the  fire  will  be  extinguished.) 

m 

Types  of  fire  extinguishers  and  classes  of  fires  {Transparency  2) 

A.  Pressurized  water-Operates  usually  by  squeezing  a  handle  or  trigger;  used  on 
Class  A  fires 

B.  Soda  acid-Operates  by  turning  extinguisher  upside  down;  used  on  Class 
A  fires 

C.  Carbon  dioxide  (C02)-0perates  usually  by  squeezing  handle  or  triggers- 
used  on  Class  B  and  C  fires 

D.  Dry  chemical-Operates  usually  by  squeezing  a  handle,  trigger,  or  lever;  used 
on  Class  B,  C,  and  D  fires 

(NOTE;  On  Class  D  fires,  dry  sand  is  as  effective  as  any  dry  chemical  other 
than  Purple  X.  The  cost  of  the  Purple  X  chemical  places  it  out  of  reach  of 
most  shops.) 

£.     Foam-Operates  by  turning  extinguisher  lipside  down;  used  on  Class  A 
and  B  fires 
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INFORMATION  SHEET 
Steps  to  be  followed  in  case  of  an  accident  in  the  shop 

A.  Report  ali  accidents  and  injuries  to  the  instructor  no  matter  how  minor  they 
rnay  seem  • 

B.  First  aid  will  be  administered  if  needed      .  ^/ 
(NOTE:  Check  with  local  school  policy.) 

C.  Student  will  be  taken  to  school  nurse 

0.  Student's  parent  or  guardian  will  be  notified  if  school  nurse  requires  student 
to  see  a  physician 

F.  Investigation  of  the  accident  will  take  place  to  determine  the  cause  of  the 
accident  and  determine  ways  to  prevent  the  same  accident  from  happening 
again 

G\  Accident  report  form  will  be  filled  out  by  instructor 

\  • 

Stepifor  lifting  heavy  objects  (Transparency  3) 

A.  Bend  knees 

B.  Keep  back  straight 

C.  Lift  gradually  with  leg  muscles^ 


\ 
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The  Fire  Triangle 

To  produce  fire,  three  things  must  be  present  at  the  same  time. 

I 


I. 


OXYGEN 

If  any  one  of  the  tfiree  is  missing,  9  fire  cannot  be  started  or,  yvitfi  the  removal 

of  any  one ,  the  fire  will  be  extinguished. 


Pressurized  Soda-Acid 
Water 


Class  A  Class  A 


ire  Extinguishers 


Carbon 
Dioxide 


Dry 
Chemical 


Class  B 
and  C 


Class  B,  C, 
and  D 
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GENERAL  SAFETY 

UNIT  III 

ASSIGNMENT  SHEET  #1..DESCRIBE  THE  STEPS  TO  BE  FOLLOWED 

IN  CASE  OF  AN  ACCIDENT  • 

Given  the  accident  below,  discuss  the  steps  to  be  followed  and  state  the  safety  rule  that 
would  have  prevented  the  accident  from  occurring. 

A  student  is  removing  a  sheet  metal  panel  and  cuts  the  palm  of  his  hand  to  the  bone. 
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•GENERAL  SAFETY 
UNIT  111 

ANSWERS  TO  ASSIGNMENT  SHEET  #1 

Discussion  should  include: 

1.  Report  all  accidents  and  injuries  to  the  instructor  no  matter  how  minor  they  may 
seem 

2.  First  aid  will  be  administered  if  needed 

i" 

(NOTE:  Check  with  local  school  policy.) 

3.  Student  will  be  taken  to  school  nurse 

4.  Student's  parent  or  guardian  will  be  notified  if  school  nurse  requires  student  to  see  a 
physician 

5.  Accident  report  form  will  be  filled  out  by  instructor 

6.  Investigation  of  the  accident  will  take  place  to  determine  the  cause  of  the  accident  and 
determine  ways  to  prevent  the  same  accident  from  happening  again 

The  safety  rule  should  be  stated  as  follows: 

Wear  gloves  when  handling  material  with  sharp  edges. 
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GENERAL  SAFETY 
•  i  UNIT  III 

i      •  • 

NAME  

TEST 

Match  the  terms  on  the  right  to  the  correct  definitions. 

 a.  Immediate,  temporary  caij  given  the  vic- 
tim of  an  accident  or  sudden  illness  until  the 
services  of  a  physician  can  be  obtained 

 b.  State  or  condition  of  being  safe;  freedom 

from  danger,  risk,  or  injury 

*i 

c.  Includes  any  suddenly  occurring,  unin- 
tentional event  which  causes  injury  or  prop- 
erty damage 

 d.  Occupational  Safety  and  Health  Act;  federal 

legislation  designed  to  insure  safe  and  sanitary 
worl<ing  qonditions  for  employees 

Match  the  colors  of  the  safety  color  code  on  the  right  to  the  correct  applications  of 
'  their  use. 


a. 

Caution  and  for  marking  physical  hazards 

1. 

Federal  safety 

b. 

green 

Location  of  '  > jhting  equipment 

2. 

Federal  safety 

c. 

Location  of  f ir^t  aid  equipment 

white 

d. 

Dangerous  parts  of  machines 

3. 

Federal  safety 

Housekeeping  purposes 

orange 

e. 

4. 

Federal  safety 

f. 

Traffic  flow 

purple 

Radiation  hazards 

5. 

Federal  safety 

black 

• 

6. 

Federal  safety 

red 

7. 

Federal  safety 

yellow 

1.  Safety 

2.  Accident 

3.  First  aid 

4.  O.S.H.A. 
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3.  List  five  rules  for  perso.-al  safety. 

a.  * 

b.  " 
c. 
d. 

e. 

4,  Select  rules  for  general  shop  and  field  safety  by  placing  an  "X"  in  the  appropriate 
blanks. 

 a.  Keep  all  hand  tools  sharp,  clean,  and  in  safe  working  order 

 b.  Operate  a  hazardous  machine  if  you  think  you  can  operate  the  machine 

 c.  Report  all  accidents  to  the  instructor  regardless  of  nature  or  severity 

 d.  Leave  the  power  on  a  machine  tool  so  the  next  person  may  operate  it 

 e.  Oil  or  clean  machine  tools  with  the  power  on 

 f.   Use  correct,  properly  fitting  wrenches  for  nuts,  bolts,  and  objects  to  be 

turned  or  held 

 g.  Throw  scraps  and  litter  on  the  shop  floor 

 h.  Let  spilled  liquids  stay  on  the  floor  until  they  dry  out 

i.   Store  oily  shop  towels  or  oily  waste  in  metal  containers 

 j.    Use  bare  hands  to  clean  chips  from  a  machine 

 k.  Wear  safety  clothing  such  as  goggles,  gloves,  shoes,  and  aprons  when  welding 

 I.    Report  any  condition  that  may  lead  to  an  accident 

m.  Show  your  temper  and  take  chances  while  working  in  the  shop 

 n.  Wear  gloves  when  handling  material  with  sharp  edges 

 0.  Do  not  distract  the  attention  of  a  machine  operator  while  working 

p.  Make  sure  everyone  is  clear  if  using  compressed  air  to  clean 
 a.  All  revolving  machine  parts  should  be  well  guarded 
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5.  List  five  steps  in  maintaining  a  clean  and  orderly  shop. 

a.    #  ,  . 

b. 

c. 
d. 

e,  .        .  '  ^ 

6.  Match  the  classes  of  fire  on  the  right  to  the  correct  statements  defining  each  class. 

a.  Fires  that  occur  with  flammable  liquids  1,    class  A 

 b.  Fires  that  occur  in  ordinary  combustible  2     Class  B 

materials 


3.    Class  C 

c.  Fires  that  occur  in  or  near  electrical  equip- 

"^^"t  *  ^  4.     Clasb  D 

d.  Fires  that  occur  with  combus.tible  metals 


7.   Label  the  three  components  of  the  fire  triangle. 


8.   Match  the  type  or  types  of  fire  extinguishers  on  the  right  to  the  class  of  fire  they  are 
used  on. 

 a.  Class  B  *    1.  Pressurizad 

water 

  b.  Class  C 

2.     Carbon  dioxide 
 c.  Class  A  (CO2) 

 d.  Class  D  3,     Dry  chemical 

4.  Soda  acid 

5.  Foam 
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9.  Select  the  steps  to  be  followed  in  case  of  an  accident  in  the  plunfibing  shop  by  placiny 
an  **X''  in  the  appropriate  blanks. 

a.  Investigation  of  the  accident  will  take  place  to  determine  the  cause  of  the 
accident  and  determine  ways  to  prevent  the  same  accident  from  happening 
again 

 ^b.  Apply  a  tourniquet 

 c.  Student'?  parent  or  guardian  will  be  notified  if  school  nurse  requires  student 

to  see  a  physician 

 d.  First  aid  will  be  administered  if  needed 

e,  Mouth-to-mouth  resuscitation  wiil  be  adrliinistered  in  all  cases 

f.  Student  will  be  taken  to  school  nurse 


 g.  Student  will  be  required  to  sign  an  insurance  release  form  before  he  or  she 

.  can  be  helped 

 h.  Report  all  accidents  and  injuries  to  the  instructor  no  matter  how  minor  they 

may  seem 

i.    First  mop  up  blood  to  prevent  a  slick  spot  on  the  floor  \ 

 j.   Accident  report  form  will  be  filled  out  by  instructor 

10.  Select  the  proper  steps  for  lifting  heavy  objects  by  placing  an  "X"  in  the  appropriate 
blanks. 

 a.  Bend  at  the  waist  and  lift  straight  up 

 b.  Keep  back  straight 

 c.  Straddle  heavy  objects  before  trying  to  lift 

 d.  Bend  knees 

 e.  Lift  in  a  quick  jerking  motion 

 f.  Lift  gradually  with  leg  muscles 


1 1 .   Describe  the  steps  to  be  followed  in  case  of  an  accident 

(NOTE:  If  this  activity  has  not  been  accomplished  prior  to  the  test,  ask  your  instructor 
<vhen  It  should  be  completed.) 
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GENERAL  SAFETY 
UNIT  111 

ANSWERS  TO  TEST 


a. 

3 

D. 

« 

1 

C. 

2 

d. 

4 

a. 

7 

e. 

2  and/or  5 

b. 

5 

f. 

2  and/or  5 

c. 

1 

9' 

4 

d. 

3 

Any  five  of  the  following: 

a.  Wear  shop  clothing  appropriate  to  the  instructional  activity  being  performed 

b.  Confine  long  hair  before  operating  rotating  equipment 

c.  Always  wear  safety  glasses;  use  suitable  helmets.and  goggles  for  welding 

d.  Remove  ties  when  working  around  machine  tools  or  rotating  equipment 

e.  Remove  all  metal  jewelry  when  working 

f.  Conduct  oneself  in  a  manner  conducive  to  safe  practices 

g.  Use  soap  and  water  frequently  as  a  method  of  preventing  skin  irritation 
a,  c,  f.  i,  k,  I,  n,  o,  p,  q 

Any  five  of  the  following: 

a.  Machinery  and  equipment  arranged  to  permit  safe,  efficient  work  practices 
and  ease  in  cleaning 

b.  Materia. J  and  supplies  safely  stacked  or  stored  in  proper  place 

c.  Tools  and  accessories  safely  stored  in  cabinets,  on  racks,  or  other  suitable  devices 
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d. 
e. 
f. 

9- 

h. 

i, 

j. 
k. 

6.  a. 
b. 
c. 
d. 

7. 


/ 

Working  areas  and  work  benches  dear  and  iree  of  debris  and  other  hazards. 

Floors  clean  and  free  from  obstructions  and  slippery  substances 

Aisles,  traffic  areas,  and  exits  free  of  materials  and  other  debris 

Combustible  materials  properly  disposed  of  or  stored  in  approved,  labeled  con- 
tainers 

'  Oily  towels  stored  in  approved  metal  containers 

Students  working  in  the  area  instructed  on  the  proper  procedures  to  follow 
in  keeping  the  area  clean  and  orderly 

Sufficient  brooms,  brushes,  and  other  housekeeping  equipment  readily  avail- 
able 

Drinking  fountain  and  wash  facilities  should  be  kept  clean  and  neat  at  all  times 

2 

1 

3 


Oxygen 


8.  a.     2,  3,  and  5 

b.  2  and  3 

c.  1,4,  and  5 

d.  3 

9.  a,  c,  d.  f,  h,  j 

10.  b.  d,  f 

1 1 .  Evaluated  lo  the  satisfaction  of  the  instructor 
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APPLYING  FOR  A  JOB 
UNIT  IV 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  locate  a- job  opening,  make  a 
formal  application,  and  effectively  interview  for  a  job.  This  knpwledije  will  be  evidenced 
by  correctly  performing  the  procedures  outlined  on  the  assignment  sheets  and  by 
scoring  85  percent  on  the  unit  test. 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  associated  with  applying  for  a  job  to  the  correct  definitions. 

2.  List  means  of  locating  job  openings. 

3.  List  three  methods  of  applying  for  a  job. 

4.  Select  personal  attributes  or  attitudes  an  employer  looks  for  during  a  personal 
interview.  • 

5.  Select  guidel^es  for  dressing  for  an  interview, 

6.  List  four  items  which  an  applicant  may  need  to  prepare  when  applying  for  a 
job. 

7.  Select  guidelines  to  follow  when  participating  in  a  job  interview, 

8.  Write  a  resume. 

g.  Write  a  letter  of  application  for  a  plumbing  job. 

1 0.  Complete  employment  application  form  for  a  job  as  a  plumber. 

1 1 .  Practice  interview  questions. 

12.  Make  an  appointment  by  phone  for  a  plumbing  job  interview. 

13.  Write  a  follow-up  letter  or  make  a  foliow-up  phone  call  after  interviewing  for 
0  plumbing  job. 

14.  Evaluate  a  plumbing  job  offer. 

1 5.  Compara  job  opportunities. 


SPECIFIC  OBJECTIVES 
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APPLYING  FOR  A  JOB 
UNIT  IV 

« 

SUGGESTED  ACTIVITIES 

I.  Instructor: 

A.  Provide  students  with  objective  sheet. 

B.  Provide  students  vyith  information  and  assignment  sheets. 

C.  Make  transparencies, 

D.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  and  assignment  sheets. 

F.  Invite  resource  person  to  discuss  "What  I  look  for  on  application  letters, 
resumes,  employment  application  forms,  and  foliow  up  devices"  and  "How 
do  equal  opportunity  and  affirmative  action  affect  my  hiring  procedures?" 

G.  Obtain  actual  letters  of  application  and  resumes  to  show  to  students. 

H.  Give  test. 
I.  Students: 

A.  Read  objective  sheet. 

B.  Study  information  sheet, 

C.  Complete  assignment  sheets, 

D.  Take  test. 

INSTRUCTIONAL  MATERIALS 

A.  Objective  sheet 

B.  Information  sheet 

C.  Transparency  masters 

1.  TM  1-Attitudes 

2.  TM  2-Appropriate  Dress 

3.  TM  3-Take  Time  to  be  fti  Time 
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0.    Assignment  sheets  •  •  '  ' 

1.  Assignment  Sheet  #l"Write  a  Resume 

2.  Assignment  Sheet  #2-Write  a  Letter  of  Application  for  a  Plumbing 
Job  • 

3.  Assignment  Sheet  #3-Complete  Employment  Application  Form  for  a 
Job  as  a  Plumber 

4.  Assignment  Sheet  #4-Practice  I  nten/iew  Questions 

5.  Assignment  Sheet  #5--IVIal<e  an  Appointment  by  Phone  for  a  Plumbing 
Job  Interview 

6.  Assignment  Sheet  #6"Write  a  Follow-up  Letter  or  Make  a  Follow-up 
Phone  Call  after  Inten/iewing  for  a  Plumbing  Job 

7.  Assignment  Sheet  #7-Evaluate  a  Plumbing  Job  Offer 

8.  Assignment  Sheet  #8"Compare  Job  Opportunities  ' 

F.  Test 

G,  Answers  to  test 
Unit  references: 

A.  Blackledge,  Ethel  H.;  Blackledge,  Walter  L;  and  Helen  J.  Keily.  You  and 
•  Your  Job.  Dallas:  South-Western  Publishing  Company,  1967. 

B.  Milburn,  Paul  M.  How  to  Get  a  Job.  Shawnee,  Oklahoma:  Gordon  Cooper 
Area  Vocational  Technical  School,  1967. 

C.  Moynihan,  Moynihan,  and  Daeger.  You  and  Your  Job-How  to  Get  It. 
Chicago:  J.  G.  Ferguson  Publishing  Company,  1968. 

D.  Wood,  Merle  W.,  and  McKeena,  Margaret.  The  Receptionist.  Dallas:  McGraw- 
Hill  Book  Company/Gregg  Division,  1966. 

E.  Can  I  Get  the  Job?  Detroit:  General  Motors  Public  Relations  Staff,  1972. 

F.  Keeton,  Marsha.  Job  Application  and  Interview.  University  of  Kentucky: 
Vocational  Education  Curriculum  Development  Center  of  Kentucky,  1973. 

G.  Interviewing  Women  Candidates.  Washington,  D.  C:  U.  S.  Civil  Sen/ice 
Commission,  1974. 

H.  Your  Attitude  Is  Showing.  Austin,  Texas.  Instructional  Materials,  Division  of 
Extension/University  of  Texas,  1972. 

I.  Allen,  Cliff.  "About  Getting  a  Job"  and  "After  High  School--What?"  Practi- 
cal Family  Life.  Greenfield,  Mass.;  Channing  L.  Bete,  Inc.,.  1977. 
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Kimbrell,  Grady,  pnd  Vineyard,  Ben  S.  Succeeding  in  the  World  of  Work. 
Bloomington,  Illinois:  McKnight  Publishing  Company,  1975. 

Feingold,  S.  Norman,  ?nd  Swerdloff,  Sol.  Occupations  and  Careers.  St. 
Louis:  McGraw-Hi|l  Book  Company/Webster  Division,  1969. 
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APPLYING  FOR  A  JOB 
.  UNIT  IV 


INFORMATION  SHEEJ 


Terms  and  definitions 

A.  Award-Recognition  received  for  outstanding  achtcsvement 

B.  Extracurricular  activities-Clubs,  organizations,  and  social  or  church  groups 
in  which  one  participates 

C.  Fringe  benefits-Extras  provided  by  an  employer,  such  as  paid  vacations,  sick 
leave,  and  insurance  protection 

D.  Qualifications**Experience,  education,  and  physical  characteristics  which  suit 
a  person  to  a  job  "  , 

E.  Resume-Brief,  typed  summary  of  one's  qualifications  and  experience 
that  is  used  in  applying  for  a  job 

F.  Vocational  preparation-Any  vocational  courses  and  skills  one  has  learned  in 
high  school  or  through  work  experience 

G.  Interview-Meeting  of  employer  and  job  applicant  for  purpose  of  evalu- 
*    ation  and  questioning  -  ^ 

H.  Application  form-Printed  form  on  which  job  applicants  record  information 
about  their  personal  history,  job  history,  job  experience,  education,  and 
references 

I.  Blind  ad-Classified  advertising  that  does  not  identify  the  advertiser 

(NOTE:  Applicant  is  asked  to  send  a  letter  of  application  and  resume  to  a 
post  office  box  number  or  to  call  a  certain  number,) 

J.  Help  wanted  ad-Classified  advertisement  telling  what  kind  of  job  is  available 
and  what  the  qualifications  are 

K.  Employment/situation  wanted  ad-Classified  advertisement  placed  by  indi- 
viduals seeking  employment  and  telling  what  their  qualifications  are 

L.  Employment  agency-Business  that  is  designed  to  help  individuals  find 
employment 

M.    Garnishee-To  attach  wages  or  other  property  to  satisfy  a  debt 
N.    Legible-Capable  of  being  read;  clear 

0.  Equal  opportunity  employer-Employer  who  is  making  a  special  effort  to 
assure  that  no  form  of  discrimination  is  practiced  ^ 

Examples:    "  Age,  sex,  race,  creed 
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l\40«nf  o.f  locating  job  openings ' 

A.  Classified  ads  .     -  , 

2^^ewspapers  y 
2.  .'MagSSlftBr— J  ^  ' 

■4 

B.  Employment  offices  "        •  ^ 

1.  Department  of  Labol'  ^ 

2.  Private 

(NOTE:  A  fee  Is  charged  by  most  private  agencies.)  , 

'  !      ■  ■ 

C.  Local  labor  union  business  office 

D.  School  officials 

1.  Teacher 
*  2.  Counselor 

3.  Principal  •  "  ; 
Methods  o.f  applying  for  a  job  * 

i 

A.  *  Letter 

B.  Telephone 

C.  In  person 

Personal  attributes  or  attitudes  an  employer  look?  for  during  a  personal 
interview  (Transparency  1) 

A.  Enthusiasm  and  interest 

B.  Dedication  and  dependability 

C.  Alertness,  quickness  of  mijid 
.  D.  Honesty  and  integrity 

E.  Desire  to  work 

F.  Desire  to  help  others  '^--^ 

G.  Desire  to  improve  one's  self 
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Guidelines  for  dressing  for  an  Interview  (Transparency  2) 
A    Job-related  guidelines 

1.  Kind  of  job 

(NOTE:  A  "rule  of  thumb"  for  aiiy  job  interview  is  to  dress  better 
for  the  interview  than  yidu  would  for  a  day  on  the  job.) 

2.  Salary  range 
6.    Personal  guidelines 

1.  Coordinate  clothing 

2.  Be  conservative 

3.  Be  modest  and  well-groomed 

Items  which  applicant  may  need  to  prepare  when  applying  for  a  job  (Assign- 
ment Sheets  #1,  #2,  #3,  and  #6) 

A.  Resume 

B.  Letter  of  application 

C.  Application  form 
0.    Follow-up  letter 

» 

Guidelines  to  ^ollow  when  participating  in  a  job  interview  (Transparency  3) 
A.    Preparing  for  the  interview 

1.  Be  clean 

2.  Be  well-groomed  and  neat 

3.  Wear  appropriate  clothes  and  shoes  for  the  type  of  job 

4.  Take  an  ink  pen  and  resume  with  the  information  you  may  need 
about  social  security  number,  references, . names  and  addresses,  date^^ 
employed,  and  dates  attended  school 

5.  Go  alone;  do  not  take  parents  or  friends 

6.  Do  not  be  late;  allow  enough  time 
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7.  Finfl  out  faots  about  the  interviewer  ahead  of  time 

a.  Name 

(NOTE:  Make  sure  you  have  the  correct  pronunciation.) 

b.  Title 

8.  Know  facts  about  the  business 

a.  Name 

b.  Kind  of  business 

c.  Prodycts  and  service? 

d.  Reasons  you  want  to  work  there 

e.  How  old  the  company  is  and  where  the  plants,  offices,  or  stores 
are  located 

B,  Meeting  the  receptionist/secretary 

1,  Smile 

2,  Introduce  yourself,  stating  that  yo.u  have  an  appointment 

Example:  "Good  morning.  I  am  Terry  McKracken  and  am  apply- 
ing for  a  job  as  a  plumber.  I  have  a  10:00  appointment 
with  Mr.  Smith," 

3,  Follow  receptionist's/secretary's  instructions 

4,  Wait  patiently 

C.  Starting  the  inten/iew 

1.  Smile 

2.  Listen 

3.  Enter  with  poise 

4.  Greet  the  interviewer  by  name 

5.  Shake  hands  firmly 

6.  Introduce  yourself 
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7.  State  purpose  of  call 

8.  Be  seated  only  at  intefviewer's  invitation 

9.  Do  not  show  signs  of  nervousness  * 

(NOTE;  If  you  do  not  know  where  to  put  your  hands,  leave  them  on 
your  lap  and  keep  them  still.)  . 

10.  Do  not  place  personal  things  on  interviewer's  desk 

11.  Do  not  smoke  or  chew  gum 

12.  Look  alert;  look  interested  and  enthusiastic 

(NOTE:  Sit  slightly  forward  in  chair  to  give  an  alert  appearance.) 

13.  Be  confident 

14.  Be  courteous 

(NOTE:  Words  such  as  Mr.,  Mrs.,  M:..,  Ms.,  thank  you,  please,  and 
sir  never  go  out  of  style.) 

Answering  questions  clearly 

1.  Do  not  interrupt 

2.  Anticipate  questions  that  might  be  asked  and  volunteer  proper  infor- 
mation 

a.  Explain  yes  and  no  answers 

b.  Avoid  criticisms  of  former  employers  or  competitors 

c.  Do  not  talk  about  personal  problems  * 

d.  Show  copies  of  your  work  if  applicable 

e.  Answer  all  questions  honestly 

Examples:  "The  thing  I  liked  least  about  my  last  job  was  that 
I  was  on  the  night  shift  and  couldn't  get  changed.  I 
really  wanted  to  be  home  with  my  family  at 
night.'* 

"Truthfully,  my  relationship  with  my  supervisor 
could  have  been  better.  We  seemed  to  have  a 
personality  conflict  and  never  became  fond  of  each 
other.  However,  we  did  manage  to  work  together. 
This  was  my  first  experience  like  that  and  I  surely 
hope  it  doesn't  happen  again." 
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f.  Give  positive  answers  to  unfavorable  questions 

Examples;       Interviewer:  "Your  work  experience  doesn't  seem 
.  to  relate  specifically  to  this  job.  Why  do  you  feel 
qualified  to  fill  this  position:'* 

Applicant:  "I  understand  your  concern.  However, 
my  job  experience  is  broad  enough  to  permit  me  to 
work  Into  this  particular  situation.  I  have  done 
work  similar  to  this  job  and  I  think  my  general 
work  record  is  good  enough  to  convince  you  that  I 
would  be  a  good  employee.  I  would  be  willing  to 
receive  additional  training." 

g.  Find  a  true,  positive  statement  about  your  reasons  for  leaving 
previous  jobs,  even  if  you  were  fired 

Examples:       "I  was  laid  off,  but  I  learned  from  my  mistakes." 

"I  left  because  they  did  not  need  as  many  employ- 
ees during  the  slow  season." 

h.  Try  to  mention  your  best  qualities  in  relation  to  something 
concrete 

Example:  "I  earned  75  percent  of  my  expenses  while  going 
to  school"  is  better  than  "I  am  a  hard  worker  and 
want  to  get  ahead" 

i.  Be  prepared  for  personal  questions  about  your  home  life  and 
parents'  occupations 

j.  Avoid  questions  concerning  politics,  economics,  religion,  and 
other  controversial  subjects 

k.  Answer  questions  about  career  objectives  using  specific  terms 
about  what  you  would  like  to  do  in  the  near  future  in  that  par- 
ticular field  without  limiting  your  opportunities 

Example:  A  position  as  a  plumber  that  will  lead  to  a  super- 
visory position.  No  locational  preference. 

Look  directly  at  interviewer 

Speak  in  clear,  moderate  tones 

Use  correct  English 

(NOTE:  Av  .\6  swearing,  slang  terms,  or  annoying  phrases  Uke  "yea." 
"you  know/*  or  ''lih-huh.") 
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6.  Show  interest  in  the  business;  ask  questions 

Example:  Incorrect:  "Listen,  I  need  to  know  if  you  have  any  ben- 
efits/' 

Incorrect:  "Now  that  youVe  questioned  mc,  there  are  a 
few  things  that  I  want  to  know  before  I  decide  if  I 
want  to  work  for  you." 

Correct:  'M  wonder  if  you  could  give  me  some  informa- 
tion  about  the  benefits  available  to  emplbyees?" 

7.  Sell  yourself 

<NOTE:  Never  refer  to  yourself  as  just  average  or  fair.  Always  look  for 
a  positive  response.) 

8.  Do  not  get  flustered 

9.  Give  the  interviewer  the  opportunity  to  mention  salary  and  fringe 
benefits 

10.  Act  enthusiastically 

E.  Closing  the  interview 

1.  Watch  for  signs  that  the  interview  is  over,  such  as  the  interviewer 
shuffling  papers  and  moving  around  in  chair 

2.  Ask  "May  I  say  one  thing  more?"  or  "Would  you  be  interested  in  ,  , 

if  the  interview  seems  to  be  ending  before  all  important  selling  points 
have  been  made 

3.  Thank  interviewer  for  his/her  time 

Example:  "I've  enjoyed  talking  to  you,  Mr.  Smith,  Thank  you  for 
your  time  and  consideration.  I'm  excited  about  this  job 
and  do  hope  I'm  hired.  Can  you  tell  me  when  the  posi- 
tion will  be  filled  and  how  the  applicants  will  be  noti- 
fied? (Answer)  Please  let  me  know  if  you  need  any 
additional  information." 

4.  Learn  from  every  situation  even  if  the  interviewer  does  not  offer 
the  position 

F.  Foiiowing  up  the  interview-Write  thank  you  letter,  call,  or  visit  again  to 
express  interest  in  the  job  and  appreciation  for  the  opportunity  to  interview 
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Attitudes 


Enthusiasm,  Interest,  Dedication,  Dependability, 
Alertness,  Quickness  of  mind.  Honesty,  Integrity, 
Desire  to  work.  Desire  to  help  others. 
Desire  to  improve  one's  self 


ERIC 
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Appropriate  Dress 


Take  the  Time  to  be  on  Time 


I' 


ERIC 
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APPLYING  FOR  A  JOB 
UNIT  IV 


ASSIGNMEMT  SHEET  #1-WRITE  A  RESUME 

Write  a  resume  using  accurate  facts  about  yourself.  Include  the  resume  with  a  letter  of 
application.  Use  the  information  below  and  the  sample  resume  included  in  this  assignment 
sheet  as  guides.  A  good  resume  should  immediately  give  prospective  employers  a  brief 
summary  of  your  accomplishments,  educational  background,  work  experience,  skills,  and 
job  objective.  It  is  not  necessary  to  use  the  exact  wording  and  outling  form  used  on  the 
sample  resume,  but  it  is  necessary  that  your  resume  be  neat  and  balanced  and  c^ontain  all  the 
information  which  might  help  you  get  a  job.  Keep  a  current  copy  of  the  resume.and  use  it 
to  apply  for  jobs, 

1,  Inspect  several  resume  formats  and  choose  one  that  best  fits  your  needs  or  use  the 
example  included  in  this  assignment  sheet  as  a  guide, 

2,  Type  your  resume  on  8  1/2  x  11  inch  white  paper.  Try  not  to  exceed  one  page 
but  attempt  to  fill  the  page. 

3,  Spell  correctly.  Many  employers  will  not  consider  persons  who  have  resumes 
that  include  misspelled  words, 

4,  Put  your  name  prominently  at  the  top  in  the  center  or  upper  left-hand  corner. 
Beneath  name,  give  full  street  address,  city,  state,  zip  code,  telephone  number 
with  area  code,  and  a  number  where  messages  can  be  accepted, 

5,  Do  not  include  birthplace,  age,  health,  height,  weight,  sex,  marital  status,  photo, 
salary,  or  reasons  for  leaving  previous  job.  Avoid  religious  ^and  political  affili- 
ations. 

(NOTE:  In  general,  the  more  information  you  are  willing  to  share  the  better. 
However,  the  whole  point  of  the  resume  is  to  get  employers  interested  to  meet 
you  in  person.  The  above  information  may  or  may  not  come  out  in  the  interview. 
By  not  including  this  information  there  is  little  or  no  chance  for  discrimination 
because  of  race,  color,  religion,  sex,  or  national  origin,) 

6,  Describe  your  job  objective  or  career  goal  briefly.  Don't  restrict  yourself  to  a 
specific  job  unless  you  are  experienced. 

7,  Describe  your  educational  background,  giving  dates  of  enrollment,  diploma 
or  degrees  received,  and  names  of  schools  attended.  Include  grade  average  (if 
favorable)  and  major  course  of  study.  If  you  include  school  grades,  be  sure  they 
are  related  to  the  jobs  you  have  In  mind, 

(NOTE:  Applicants  with  less  than  one  year  of  work  experience  should  list  edu- 
cation before  work  experience;  with  more  than  one  year,  put  experience  first.  IN 
RFSUME  WRITING,  ACCENTUATE  THE  POSITIVE,  ELIMINATE  THE  NEG- 
ATIVE. If  pertinent,  mention  additonal  courses,  scholarships,  or  summer  school.) 
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List  your  past  employment,  starting  with  your  most  recent  job.  Carefully  examine' 
all  your  jobs-including  extracurricular  activities.  CONCENTRATE  ON  THE 
SKILLS;  DON'T  CATEGORIZE  "SUMMER  JOBS/* 

(NOTt:  The  list  should  include  the  name  of  the  company,  your  job  title,  and 
your  major  duties.  The  starting  and  termination  dates  for  each  job  should  be 
listed.  Most  employers  ask  during  inten/iews  why  you  left  previous  jobs.  Try  to  be 
positive  in  stating  your  reasons  for  leaving  a  former  job.  Do  not  downgrade  your 
previous  employers.)  * 

List  skills  useful  to. the  job.  Remember,  you  have  to  prove  your  value  to  the 
business,  especially  if  you  have  little  experience, 

(NOTE:  Use  active  verbs  to  indicate  the  specific  tasks  you  performed,  e.g., 
built,  assisted,  operated.) 

Include  the  following  information  if  it  is  relevant  and  if  there  is  enough  space: 
hobbies  and  interests,  extracurricular  activities,  clubs,  awards  you  have  received. 

Ask  at  least  three  persons  for  recommendations;  ask  yourself  the  kinds  of  recom- 
mendations they  will  give  you 

Examples:     EBusiness  references,  teachers,  character  references 

(NOTE:  Avoid  listing  relatives  unless  you  have  actually  worked  for  them  on 
a  salary  basis,  Include  some  method  for  prospective  employer  to  acquire  refer- 
ences.) 

Write  "Confidential"  at  the  top  of  the  resume  if  you  don't  want  your  current 
employer  to  know  you're  looking  for  employment. 

Have  local  printer  retype  your  resume  and  reproduce  several  copies,  Request 
white  bond  paper. 

(NOTE:  Your  resume's  physical  appearance  is  VERY  IMPORTANT.  Avoid  using 
ditto  or  carbon  copies.  Be  sure  to  proofread  the  printer's  work.  Always  bring 
extra  copies  to  interview.  Leave  one  copy  of  resume  with  interviewer  and  use  one 
as  a  reference  when  fMling  out  the  applicat-on  form.  You  should  also  mail  one 
resume  with  your  letter  of  application.) 


Address: 


Job 

Objective: 


ASSIGNMENT  SHEET  #1 
SAMPLE  RESUME 

I  *  *  * 

*        4    Terry  McKracken 
Present  Permanent 


Route  #3 

Anytown,  Yourstate  77702 
405-235-4433 


774  E.  Adanis  Street 
Yourtown,  Vourstate  77704 
405-311-7779 

(NOTE:  You  may  ask  printer 
to  leave  space  for  you  to 
fill  in  address  if  you  are 
moving.) 

Career  in  the  plumbing  field  leading  to  supervisory  position  in  this 
field 


Education:     .Anytown  High  School,  Anytown,  Yourstate  1978-1982! 

Progress  Vo-Tech,  Progressville,  Yourstate  1980  J 
Certificate:  Plumbing,  four  semesters 
Grade  average:  3.5  on  a  4.0  scale 

Subjects         Vocational  Plumbing  Class  ^980-81,  all  phases  of  plumbing 

Studied:         Algebra-Two  semesters 
Geometry-Two  semesters 
Basic  drafting-Two  semesters 
Industrial' arts. woodworking-Two  semesters 

Student       ■  President,  Senior  Class 

Activities:       President,  VICA 

Treasurer,  Baptist  Youth  Fellowship  Organization 
Plumbing  contest.  First  Place  State,  Third  Place  National 

Work  Plumber's  helper,  Jones  Plumbing  Company,  Summer  1979 

Experiencb^     Vocational  Plambiny  Class  1978-79,  all  phases  of  plumbing 
Mr.  Sammy  Slavedriver,  Instructor 

References:     Mr.  Sammy  Slavedriver 

(with  Vocational  Plumbing  Instructor 

Permission)      Progress  Vo-Tech 

Progressville,  Yourstate  77703 

Mr,  John  Naildr^iver 
Plumbing  Supervisor 
Jones  Plumbing  Company 
Anytown,  Yourstate  77702 

Mrs.  Jerri  Smith 
Youth  Director 
Parkview  Baptist  Church 
71 1  Fellowship  Circle 
Anytown,  Yourstate  77702 
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APPLYING  FOR  A  JOB 
UNITIV 

ASSIGNMENT  SHEET  #2"WRITE  A  LETTER  OF  APPLICATION 

FOR  A  PLUMBING  JOB 

The  application  letter  is  a  sales  technique  to  tell  the  employer  how  your  abilities  will  be 
useful  to  the  business.  The  letter  should  specify  your  qualifications  while  the  resume  gives 
genera!  background  information. 

\Cut  a  help^wanted  ad  for  a  plumbing  job  from  the  classified  ad  section  of  the  local  paper. 
Write  an  application  letter  to  accompany  the  resume  you  prepared  in  Assignment  Sheet  #1. 
i^se  the  following  information  and  the  sample  letter  as  a  guide. 

(NOTE:  If  you  cannot  type,  it  is  recommended  that  you  write  or  print  IMEATLY  using 
blue  or  black  ink.) 


1.  Use  acceptable  form  and  appearance 
\       a.     type  or  write  neatly 

b.  Write  on  only  one  side  of  the  paper 

c.  Avoid  smudges  and  typographical  errors 

\   d.     Use  8  1/2"  X  1 1"  white  bond  paper,  not  personci  or  fancy  paper 
'  e.     Spell,  capitalize,  and  punctuate  correctly 
^  f.     Put  employer's  full  name,  title,  and  address 
g.     Include  your  full  name  and  address  with  zip  code  on  the  letter 
\.     Retain  a  copy  for  further  reference 

2.  Include  proper  information 

a.  Write  to  a  specific  person 

(NOTE:  Find  out  the  name  of  the  personnel  manager/employer  you  want  to 
reach  and  the  correct  title.  When  in  doubt,  write  to  the  top  person  who  will 
'  refer  your  resume  to  the  right  party.  Use  To  Whom  It  May  Concern  if 
answering  a  blind  ad.) 

b.  Avoid  excessive  use  of  the  pronoun  "  I " 

c.  Be  brief;  do  not  repeat  information  in  the  resume 

1)  State  the  position  for  which  you  are  applying 

2)  Avoid  needless  details 
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3)  Cover  all  points  requested  in  the  advertisement  in  exactly  the  order  in 
which  they  were  asked 


(NOTE;  Some  prospective  employers  make  it  a  point  of  testing  the 
applicant's  ability  to  follow  directions.) 


d.  State  reason  for  interest  in  job 

(NOTE:  Ennployers  look  for  people  who  look  for  future  advancement 
opportunities  rather  than  just  a  paycheck.) 

e.  Refer  briefly  to  the  main  points  in  the  attached  resume 

f.  Mention  that  persons  listed  on  the  resume  have  given  their  permissiqn 
to  serve  as  references 

g.  Request  inten/iew  at  employer's  convenience 

1)  Tell  where  you  can  be  reached 

2)  Enclose  self-addressed  envelope  and  resume 

3)  Say  you  will  phone  next  week 

3,   Be  original  in  your  approach-Attract  attention  in  opening  paragraph 


My  experience  as  a  plumber  would  be  of  interest  tg  you. 
Dear  Ms.  Owner: 

Mr.  Co-worker  informed  me  that  you  are  in  need  of  a  person  who  can  be  a  plumb- 
er's helper  I  believe  that  my  experience  and  training  have  taught, me  how  to* 
handle  these  duties  efficiently  and  accurately, 

4,  End  the  letter  properly 

(NOTE:  Sincerely  yours  or  Very  truly  ycfurs  is  appropriate.) 

5.  Use  permanent  address  for  the  return  address  and  make  sure  to  include  the 
current  date 

b.  Staple  letter  to  resume  as  it  may  be  circulated  to  several  departments  and  other* 
wise  become  detached 


Examples; 


Dear  Mr,  Money: 
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7.  Follow  up  and  phone  for  an  appointnnent  a  week  later 

(NOTE:  Don't'be  surprised  If  the  resunne  has  been  referred  to  another  depart- 
ment. Remember,  they  are  in  business  and  you  may  npt  get  immediate  attention, 
especially  if  you  sent  a  blind  letter.  Be  persistent  until  you  reach  the  right  person 
and  ask  for  a  convenient  date  to  set  up  an  interview.) 

8.  Keep  in  touch  regarding  possible  openings  now  and  in  the  future 

(NOTE:  The  '*job  hunt"  may  take  several  weeks  or  even  months!  It's  important 
to  keep  your  contacts  alive  without  being  a  nuisance.) 
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SAMPLE  LETTER  OF  APPLICATION 


Route  #3 

Anytown,  Yourstate  77702 
June  15,  1981 


Mr.  John  Jones 
Personnel  Director 
Jones  Plumbing  Company 
Box  19 

Yourtown,  Yourstate  77704 
Dear  Mr,  Jones: 

Please  consider  me  for  the  plumbing  job  that  you  advertised  in  the  Daily  Chronicle. 

The  skills  I  have  learned  in  my  hiyh  school  vocational  plumbing  courses  should  qualify  me 
for  this  job.'  t  have  had  experience  in  ail  of  the  ba^ic  skills  required  by  thejDiumbing  trade, 
including  the  safe  use  of  power  tools,  ^ 

1  will  be  graduating  from  high  school  in  May,  and  I  would  like  to  become  a  plumber,  A 
more  complete  description  of  my  qualifications  is  given  in  the  enclosed  resume, 

I  would  appreciate  the  opportunity  .  »  come  and  talk  over  this  job  opportunity  at  your 
convenience.  I  car.  be  reached  by  telephone  405-235-4433  after  3:30  or  at  the  above 
address. 

Smcerely  yours, 


'Terry  iMcKracken 
Enci. 
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ASSIGNMENT  SHEET  #3-C0MPLETE  EMPLOYMENT  APPLICATION 
FORM  FOR  A  JOB  AS  A  PLUMBER 

Complete  the  following  application  form  using  the  guidelines  below.'  Use  information 
corresponding  to  the  classified  ad  and  to  your  letter  of  application.  Use  information  about 
youi^elf  from  your  resume. 

(NOTE:  Although  each  business  uses  its  own  form,  general  rules  of  preparation  apply 
to  any  form.) 

1.  Be  prepared 

a.  Take  a  good  ink  pen  with  you 

b.  Take  copies  of  resume 

2.  Look  over  enti'3  form  before  starting  to  write;  do  not  hurry 

3.  Follow  directions 

a      Note  whether  information  is  to  be  printed  or  handwritten 
b.     Carry  out  all  directions 

4.  Write  clearly,  neatly,  and  legibly 

5.  Answer  briefly 

6.  Be  honest 

(NOTE:  If  questions  do  not  apply  to  you,  write  Not  Applicable  or  NA  in  the 
space  to  show  that  you  did  not  overlook  the  question.) 

8.  Include  complete  informatior.;  use  resume 

9.  Recheck  application  when  finished 

10.  Avoid  cro?^s-outs  and  obvious  erasure  marks 

11.  Do  not  list  any  restrictions  to  the  geographical  area  in  which  you  would  work 
unless  you  absolutely  will  net  consider  other  geographical  areas 

12.  Uie  the  word  "open"  for  questions  about  minimum  jalarv  since  most  employers 
pay  standardizea  ratec  and  will  not  negotiate  on  this 
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"W6  ARE  AN  EQUAL  OPPORTUNITY  EMPLOYMENT  COMPANY.  WE  ARE 
DEDICATED  TO  A  POLICY  OF  NON-OISCRIMINATION  IN  EMPLOYMENT 
ON  ANY  BASIS  INCLUDING  RACE.  CREED.  COLOR.  AGE,  SEX,  RELIGION  * 
OR  NATIONAL  ORIGIN  OR  PHYSICAL  DEFECTS." 

APPLICATION  FOR  EMPLOYMENT 


i 


PERSONAL  INFORMATION 

DATE 

f 

NAME 

uAST  FIRST 

MIDDLE 

PRESENT  ADDRESS 

STREET 

CITY  STATE 

ZIP 

PPPMANENT  ADDRESS 

STREET 

CITY  STATE 

ZIP 

PHONE  NC      ,                                           SOCIAL  SECURITY 

NUMBER 

REFERRED  BY 

EMPLOYMENT  DESIRED 

* 

POSITION 

DATE  YOU  SALARY 
CAN  START  DESIRED 

ARE   YOU  EMPLOYED  NOW> 

IF  SO   MAY  WE  INQUIRE 

OF  YOUP  PRESENT  EMPLOYER 

! 

EVER  APPLIED  TO  TwiS  CCA^^Pany  BEFORE' 

WHERE  WHEN 

EDUCATION 

NAME  AND  LOCATION  OF  SCHOOL 

1  

YEARS 
ATTENDED 

DATE 
CR/^DUATED 

-        ^  \ 
SUBJECTS  STUDIED 

ORAMWAR  Sv:wOOl 

r 

HIGH  SCHOOL 

COLLeCt 

TRAOS.  3US«NESS  OR 
CORRtSPONDENCE 
SCHOOL 

iug.gQ^'S   OF  SP<:C'AL  $ru::v    Dfl   'RESEARCH  WOPK 


vS    MILITARY  OR 

NAv  >\L  S£R V'  Jc:  ^  PA\K 

A^TiVi'lES  0T*«-«£'«   "-MAN  J=^FL'GlOUS 
C'^»C    ATHLETIC    FRATERNAL.  cTC  I  


tCO'^TlNuEO  ON  OTHe=^  SiD£i 


PRESENT   MEMBERSHIP  iN 
.MATiCNAL   Gr*^RO  OR  RESERVES 
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FORMER  EMPLOYERS   tLiST  eeuQW  cast  pour  emplqvers  starting  with  last  one  first.) 


0AT6 
MONTH  &  YEAR 


NAME  AND  ADDRESS  OP  EMPLOYER 


PROM 


TO 


PROM 


TO 


PROM 


TO 


PROM 


TO 


SALARY 


POSITION 


REASON  FOR  LSAVir.u 


REFERENCES:  Give  beiow  the  names  of  two  persons  not  related  to  you.  whom  you  have  known  at  least  one  year. 


NAME 

ADDRESS 

BUSINESS 

YEARS 
ACQUAINTED 

1 

2 

PHYSICAL  RECORD: 


WERE  YOU  EVER  INJURED^ 


GIVE  DETAILS 


HAVE  YOU  ANY  OEPe-CTS  IN  HEAhiNG? 


IN  VISION? 


IN  SPEECH^ 


IN  CASE  OF 
EMERGENCY  NOTIPY 


NAME 


ADDRESS 


PHONE  NO. 


i  AUTHORIZE  INVESTIGATION  OF  ALL  STATEMENTS  CONrAIN^D  IN  THIS  APPLICATION.  I  UNDERSTAND  THAT  MISREPRESENTATION 
OP  OMISSION  OF  FACTS  CALLED  FOR  IS  CAUSE  FOR  DISMISSAL.  FUF^THER.  !  UNDERSTAND  AND  AGREE  THAT  MY  EMPLOYME^JJT  IS 
FOR  Nl-J  OePiNiTC  PERIOD  AND  MAY.  REGARDLESS  OP  THE  DATE  OF  PAYMENT  CP  MY  WAGES  AND  SALARY.  BE  TERMINATED  AT 
ANY  TIME  VilTMOUT  ANY  PREVIOUS  NOTICE. 

 SIGNATURE  ^  ' 


DD_NOr  WRITE  BELOW  THIS  LINE 
TO  BE  COMPLETED  DAY  EMPLOV  1ENT  BEGINS 


DATE 


ERIC 


^yVElGHT 


AGE 


DATE  OF  BIRTH 


/ 


SINGLE 


MARRIED 


WIDOWED 


CITIZEN  U  S.A. 


SEX 


THE  ABOVE  INFORMATION  NEEDED  FOR  PENSION.  HOfPlTALlZATlON.  INSURANCE.  ETC.,  AND  NOT  FOR  HlRIN^  PURPOSES 
iNTEHV'EV.r.O  3Y  '  DATE   REMARKS  


NE'^TNESS 


PERSONALITY  ■ 


CHARACTER 


ABILITY 


HI  per) 


PQR  OEPT 


^OS^TiON 


WILL  «£PORT 


EMPLOYMENT  MANAGE  =^ 


D£^T  HEAD 


8G 


S'xLARY 
WAGES 


GENERAL  MANAGER 


APPLYING  FOR  A  JOB 
UNIT  IV 


ASSIGNMENT  SHEST  #4--PRACTICE  INTERVIEW  QUESTIONS 


The  following  are  some  additional  questions  which  might  be  asked  when  applying  for 
various  jobs.   Keep  the  assignment  sheet  to  review  before  goinc|  on  any  actual  interview. 

(NOTE:  Questions  about  your  personal  life  may  not  legally  be  asked.  In  face,  it  is  illegal  for 
an  employer  to  ask  your  maiden  name  or  your  father's  surname  if  you  are  a  female  appli-* 
cant;  your  marital  status;  who  lives  with  you;  the  church  you  attend  or  the  name  of  your 
spiritual  leader;  how  many  children  you  have,  their  ages,  or  who  will  care  for  them  while 
you  are  at  work;  whether  you  own  or  rent  your  residence;  whether  you  have  ever  had  your 
wages  garnisheed;  and  whether  you  have  ever  been  arrested,  Hpwever,  many  interviewers, 
particularly  in' smaller  businesses,  may  ask  such  questioi.w.  Whether  or  noi  you  chose  to 
answer  the  questions  depend^  on  how  badly  you  want  the  job.) 

How  would  you  answer  the  following  questions?  Why  do  you  think  each  question  might  be 
asked? 

1 .  Where  do  you  go  to  school?  When  will  you  graduate? 

2.  Do  you  (did  you)  earn  any  of  your  own  expense  money  while  in  school? 

3.  Why  did  you  leave  your  previous  job(s)? 

4.  What  did  you  like  best  and  what  did  you  like  least  about  your  classes? 


(NOTE:  This  could  be  asked  about  teachers,  jobs,  or  employers.) 

5.  VVhal  books  have  you  read  fately?  What  are  your  favorite  mjgazines? 

6.  Are  you  in  qood  health? 

7.  What  do  you  expect  to  be  doing  five  or  ten  years  from  now?  What  is  vour  chosen 
field  of  work? 

8.  At  ^hat  salary  do  you  expect  to  start? 

9.  What  are  some  of  your  special  abilities?  What  skills  do  you  possess?  What  tools  or 
equipment  can  you  operate? 

10.  How  would  you  rate  your  f^aininy  for  this  job?  Very  good?  Fair? 

11.  What  personal  charactoristics  do  you  think  are  needed  to  succeed  in  vour  voca- 
tion? 


ASSIGNMENT  SHEET  #4 


12.  In  what  area  do  you  need  the  most  improvement? 

13.  Jo  you  like  to  work  v\/ith  other  people  or  do  you  work  best  alone? 

14.  Do  you  have  any  questions  you  want  to  ask  us? 

15.  Do  you  think  your  extracurricular  activities  were  worth  the  time  you  devoted  to 
them? 

16.  How  could  you  contribute  to  our  organisation?  Why  should  we  hire  you? 

1 7.  Tell  us  about  your  family  and  any  plans  for  marriage  or  further  education. 

(NOTE:  REMEMBER:  Legally,  you  do  not  have  to  answer  this  question.  How- 
ever«  it  \i  a  good  idea  to  prepare  an  answer  in  case  such  a  question  is  askedj 

18.  For  what  ether  jobs  have  you  applied? 

19.  Do  you  have  any  military  obligations  to  fulfil!? 

20.  Give  us  an  example  of  a  project  you  finished  under  pressure. 

e 

21.  May  we  write  or  call  your  last  employer? 

22.  How  many  peoole  have  you  supervised  at  work  or  through  orQanizajiom^^^ 
which  you  are  a  member?—    

23.  How  do  you  feel  about  the  progress  you  have  made  salary-wise? 

24.  Would  you  be  able  to  work  all  day  Saturday  and  Sunday? 

25.  If  you  could  start  school  (or  work)  over  again  what  would  you  do  differently^ 
•:^26.  What  is  your  schoci  attendance  record? 

27.  Have  vou  dons  the  best  school  work  of  which  you  are  capable? 

?8.   Do  you  require  attention?  Poes  criticism  disturb  you? 

« 

(NOTE:  These  questions  are  usually  asked  in  a  more  subtle  and  indirect  way.) 

29.  What  motivates  you? 

30.  Wouk'  you  be  willing  to  relocate^ 

3 1 .  Wl^at  5;ze  nty  do  you  prefer? 


\ 
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32.  Have  you  saved  any  money? 

33.  Define  cooperation. 

34.  What  job  w'th  our  company  would  you  choose  if  you  were  entirely  free  to  do 
so? 

35.  How  do  you  feel  abojt  working  overtime? 


REMEMBER;  YOU  NEVER  GET  A  SECOND  CHANCE  TO  MAKE  A  GOOD  FIRST 
IMPRESSION!!!  GETTING  A  JOB  IS  A  JOBIl! 


8.9 


ERIC 


APPLYING  FOR  A  JOB 
UNIT  IV 


ASSIGNMENT  SHEET  #5-MAKE  AN  APPOLNTMENT  BY  PHONE 
FOR  A  PLUMBING  JOB  INTERVIEW 

*  Making  an  appointment  by  phone  does  two  things.  First,  it  shows  that  you  are  interested  in 
saving  the  employer's  time.  Second,  it  shows  that  you  are  thoughtful  for  asking  what  would 
be  the  best  time  for  you  to  see  the  employer. 

1.  Steps  in  making  an  appointmenL  by  phone 

a.  Plan  what  you  are  going  to  say  before  you  call 

b.  State  your  name  and  reason  for  calling 

Example:  "Hello,  this  is  Terry  McKracken.  I V  calling  about  your  ad 
in  last  night's  paper  for  a  plumber.  .  ,ay  1  have-an  appoint- 
ment for  an  interview?" 

\0t  r-^Ow   v«ii\«ii   VVWMiU  WW        i\«  wwak   kliiiC   tWi     y  WW    kw  WWIllw    IWI    VI  ii#  IllVViVlwvv 

d.  Record  the  day,  time,  and  place  of  the  interview 

e.  Thank  the  receptionist  for  the  help 

2    Things  to  remember  when  calling  for  an  appointment 

a.  Keep  the  receptic^'st  on  your  side;  the  receptionist  is  there  to  help  you 
(NOTE:  Th^ receptionist  is  sometimes  asked  to  evaluate  the  applicant.) 

b.  Do  not  ask  over  the  phone  how  much. the  job  pays 

c.  Be  polite  and  courteous 

(NjTt::  Remember  that  this  call  is  the  first  contact  you  may  .ave  with 
tht^  firm.  Make  that  first  impression  a  good  onej 

d.  Ask  if  you  should  pick  up  an  application  blank  or  if  they  would  like  to  send 

to  you  before  the  inter*  iew 

Now  that  you  have  read  about  the  correct  way  to  arrange  for  a  job  inter/iew,  role  play  a 
Situation  whp'-e  you  make  an  appointment  hv  ohone.  Use  the  checklist  on  the  next  page  to 
evaluate  your  performance. 
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YES 

Was  prepared  before  calling 

Did  not  have'^to  stammer  to  find  the  right  words 

Identified  self  immediately 

Stated  reasons  for  calling  immediately 

Asked  the  best  time  for  an  appointment  with  employer 

Was  .courteous  and  friendly 

AskPd  about  picking  up  aoolication  blank  or  having 
application  blank  sent  prior  to  interview 

Thanked  the  receptionist 

Made  record  of  the  interview  date,  hour,  and  place 


APPLYING  FOR  A  JOB 
UNITIV 


ASSIGNMENT  SHEET  #6-WRlTE  A  FOLLOW-UP  LETTER  OR  MAKE  A 
FOLLOW-UP  PHONE  CALL  AFTER  INTERVIEW  FOR  PLUMBING  JOB 


It.  is  sometimes  helpful  to  return  to  a  business  and  check  again  on  possible  job  openings. 
This  is  often  done  about  a  week  after  the  first  interview.  This  r>hort  casual  visit  accomplishes 
two  things.  It  helps  the  interviewer  remember  you,  and  it  shows  that  you  have  a  sincere 
interest  in  working  for  that  company. 

However,  it  is  not  always  possible  to  have  this  type  of  informal  atmosphere  when  applying 
for  a  job.  In  which  case,  it  is  always.proper  to  send  a  follow-up  letter  or  make  a  follow-up 
telephone  call. 


PART  A 

Write  a  follow-up  letter  thanking  the  employer  for  the  interview.  Use  any  form  you  wish  or 
follow  the  format  of  the  sample  follow-up  letter  included  in  the  assignment  sheet. 

1.  Make  .sure  your  letter  meets  the  following  standards 

<3.        f  ypcu  ui  vv.  1  LVDi  I  pci  icuii  y  *> 

b.  Clean,  neat,  and  attractively  arranged  on  the  page 

0 

c.  Free  from  spelling,  punctuation,  and  grammatical  errors 

d.  Sent  within  a  day  or  two  after  the  interview  ' 

2.  Include  the  following  points  in  your  follow-up  letter  ^ 

a.  Expression  of  appreciation  for  interviewer's  time  and  interest 

b.  Summary  of  your  qualifications  and  interest  in  position 

c.  Your  name,  address,  and  phone  number  (to  make  it  easier  for  your  employer 
to  contact  you) 

3.  Make  this  last  bid  for  the  ,ob  a  prime  example  of  your  excellent  work  habits;  make  the 
iGiter  clean,  neat,  and  weli-worded 


y 
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ASSiCaNMENT  SHEET  #6 
Address  a  legal-sized  envelope  ^Figure  1) 

(NOTE;  Be  sure  and  type  the  address  EXACTLY  the  same  as  the  inside  address 
of  the  letter.) 


FIGURE  1 


Terry  McKr4Cken 
Route  3 

Anyiown,  YouritaU  77702 


Mr.  John  Jones 

Personnel  Director 

Jones  Construction  Comoany 

Box  19 

Yourtown,  Yourstate  77704 


Fold  letter 


a.     Fold'  slightly  less  than  one-third  of  the  letter  toward  the  top-(Fig[ure  2) 


FIGURE  2 


Fold  down  the  top  of  the  letter  to  within  1  cm  (1/2")  of  the  bovom  fold 
(Figure  3) 


FIGURE  3 
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ASSIGNMENT  SHEET  #6 


6.  Insert  the  letter  into  the  envelope  with  the  last  crease  toward  the  bottom  of  the 
envelope  (Figure  4) 


FIGURE  4 


PARI  B 


Role  play  a  follow-up  telephone  call  using  the  guidelines  below, 

1 .  Make  sure  you  include  the  following  infornnation 

a.  Your  name 

b.  Date  of  your  interview 

c.  Position  foi;  which  you  were  intervidwad 

2.  Ask  whether  a  decision  has  b6en  made 
Example:  Incorrect: 


"Hello,  Mr.  Jones.  This  is  Terry  McKracken.  You 
told  me  you  would  let  me  know  about  the  job,  but 
I  haven't  heard  anything  from  you.  Why  haven't 
you  called  me?" 


Incorrect:        "This  is.  Terry  McKracken.    Did  1  get  the  job?" 

Correct:  "Heilo,.Mr.  Jones.    This  is  Tgrry  McKracken.  I 

interviewed  with  you  on  June  30tK  for  the  posi- 
tion of  a  plumber«\Have  you  made  a  decision  on 
'   my  application  yet^ 
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If  someone  has  already  been  hired,  thank  the  interviewer  for  considering  you  but 
express  continued  interest  in  working  for  the  company 

Example:        Incorrect:       "Oh  well,  that's  my  luck.     Thanks,  anyway.'* 

Incorrect:       "I  didn't  want  to  work  for  your  company  any- 
way.*' 

Correct:  "I  am  sorry  l^as  not  hired.  Thank  you  for  at 
least  consideriflg  my  application.  I  am  still  in- 
terested  in  working  for  the  company  and  would' 
.  appreciate  you  keeping *my  application  on  file.*' 


i 
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ASSIGNMENT  SHEE^  #6 
SAMPLE  FOLLOW-UP  LETTER 


i      Route  #3 

\      Anytown,  Yourstate  77702 
July  1,1980 

* 

If.  ■ 

Mr.  John-jdnes 
PersonneK^yirector 
Jones  Pfu^rtbing  Compan\^^ 
80x19  i 

Yourtovvn,  Yourstate  77704 

Dear  Mr.  Jones:  ' 

Thanl<  you  for  intervie.wing  me  for  the  job  of  rough  franning  carpenter  with  your  conn- 
pany.  I  feel  that  working  for  Jones  Plumbing  Company  would  be  enj'byable  and  that  I 
couJd  do  the  general  plum.bing  work  that  the  job/ec;iiires.  I  hope  that  1  vpill  have  the  oppor- 
tunity to  prove  my  worth, 

Th3  .opiication  form  you  gave  me  is  enclosed. 

I  will  be  available  for  work  May  15.  You  m^y  call  me  at  my  home  after  3:30  p.m.  The 
number  405-235-4433.  . 


Sincerely  yours, 


Terry  McKracken 

Encl. 
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APPLYING  FOR  A  JOB 
UNIT  IV 


ASSIGNMENT  SHEET  #7--EVALUATE  A  PLUMBING.  JOB  OFFER 


Instead  of  saying  "yes"  or  "no"  on  the  spot  to  a  job  offer,  express  your  gratitude  in  a  warm 
and  friendly  manner,  and  then  ask  if  you  may  have  time  to  consider  the  opportunity  you 
have  been  offered.  Few  reputable  employers  will  deny  you  a  reasonable  time  to  be  certain 
before  agreeing  to  tal<e  a  job. 

Avoid  getting  stucl<  with  a  job  that's  wrong  for  you  by  using  the  following  checl<list  to 
evaluate  the  job  offer. 

THE  JOB... 


Do  I  clearly  understand  the  nature  of  the  worl<  and  is  it  what  I  want  to  do?  Are  my 
responsibilities  reflected  in  the  job  title? 

If  this  isn't  my  drean  job,  can  it  be  a  stepping  stone  as  I  acquire  .the  skills  and  experi- 
ence needed  for  advancement?  ^ 

/' 

Is  the  background  I'm  building  so  narrow  that  i  will  have  difficulty  transferring  it  to 
another  employer? 

Will  I  be  able  to  make  any  decisions  affecting  my  work?  Do  I  care? 
Will  I  need  more  training  and  will  the  company  pay  for  it? 
Will  overtime  be  necessary  or  available? 

Will  I  be  able  to  leave  all  thought  of  the  job  behind  at  day's  end?  If  not,  do  I  care? 

Will  I  have  to  travel  or  relocate? 

Is  the  job  permanent  or  temporary? 

If  perma»ient,  is  there  reasonable  job  security? 

Does  this  job  require  union  membership? 


THE  COMPANY .  .  . 

Is  the  firm  too  large  and  heavy  with  rules  for  my  personality? 

Is  the  firm  too  small  to  offer  room  for  advancement  or  impressive  credentials  for  a 
future  resume? 
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« 

Does  the  firm  have  a  healthy  financial  position  and  is  it  a  growing  organization? 
is  there  a  high  turnover  of  personr^el,  and  if  so,  why? 

Does  the  firm  promote  from  within  the  ranks  or  turn  to  outsiders  to  fill  supervisory 
jobs? 

Have  I  met  the  person  who  would  be  my  immediate  supervisor? 

Does  the  supervisor  seem  like  the  sort  of  person  with  whom  I  could  get  along? 

Do  co-workers  appear  to  be  my  kind  of  people? 

Is  the  company's  location  convenient? 

What  is  the  firm's  reputation  for  f'^*-  treatment  of  employees? 

I5:  a  written  personnel  statement  available  that  covers  vacations,  sick  leave,  cause  for 
dismissal,  and  so  forth? 

FINANCIAL  REWARDS  . .  . 

Do  the  earnings  meet  my  minimum  needs?  Are  there  automatic  cost-oMiving  in- 
creases? 

What  is  the  method  of  payment-salary,  hourly  wage? 
Are  raises  based  on  merit,  length  of  service,  formal  exams? 

What  fringe  benefits  are  given-health  ini^urance,  free  parking,  discount  privileges,  and 
others? 

WHEN  TO  SAY  NO  .  .  .  Should  you  always  turn  down  an  offer  that  doesn't  measure  up? 

That  depends  on  several  questions.  How  despenuely  do  you  need  to  earn  money?  How 
competitive  is  the  field  you  hope  to  enter,  and  would  it  be  best  to  get  your  foot  in  the  door 
any  way  you  can?  How  valuable  is  the  experience  you'll  gain?  There  are  times  when  it  is 
wise  to  accept  a  job  which  is  not  perfect  in  your  eyes, 

On  the  other  hand,  it  could  be  best  to  refuse  the  offer. 

Adapted  from  "If  Things  Don't  Shape  Up,  I  May  Not  Take  the  Job,"  Career  World,  Febru- 
ary, 1977. 
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APPLYING  FOR  A  JOB 
UNIT  IV 


ASSIGNMENT  SHEET  #8-C0MPARE  JOB  OPPORTUNITIES 


When  you  are  offered  a  job  or  are  changing  jobs  there  are  many  factors  to  weigh  before 
taking  the  position.  Some  of  theSe  include: 

What  is  your  take-home  pay? 

What  are  the  benefits  which  accompany  the  job? 

How  much  will  it  cost  to  actually  be  at  work  each  day? 

Would  the  job  be  satisfying  to  you? 

How  would  the  job  meet  your  needs  and  aspirations? 

WHAT'S  IViY  TAKE-HOME  PAY? 

Salaries  and  wages  are  often  quoted  by  employers  dS  gross  earnings.  Gross  earnings  are  used 
because  tax  deductions  vary  due  to  the  number  of  dependents,  the  amount  of  earnings,  and 
other  information. 

Optional  benefits  and  deductions  offered  by  an  employer  also  differ.  It  is  generally  advisable 
to  ask  what  programs  are  available  for  enrollment  as  these  can  affect  the  actual  money  you 
receive  on  pay  day. 


99 


ASSIGNMENT  SHEET  #8 


WHAT  O^  HER  BENEFITS  DO  I  GET  FROM  THIS  JOB? 


Some  benp^'ta  associated  with  working  are  not  always  visible.  Often  some  of  these  over- 
looked benefits  are  paid  for  in  part  by  your  employer  At  the  tm^e  of  the  interview  or  when 
considerinn  a  positon  ask  about: 

Employer's  contributions  for  your  protection  whrch  may  include: 
Health  insurance 
Unemployment  compensation 
Clothing  and  safety  garments 

Medical  facilities  and  health  tests  .     .  ... 

Pensions 

Travel  insuranpe  (covering  mishaps  when  traveling  on  business) 
Educational  programs  or  reimbursement  for  courses  related  to  job 
Sick  leave  with  pay 
Paid  vacations  and, holidays 
WHAT  WILL  IT  COST  TO  WORK  AT  THIS  JOB? 

Frequently,  we  often  overlook  the  costs  which  are  associated  with  being  employed.  It 
may  be  of  valtie  to  calculate  estimated  weekly  expenses  before  you  make  a  decision  ^^bout  a 
job. 


Estimate  weekly  expenses  for: 

Transportation  (parking, 

bus  fares)  S 

Lunches  (or  cost  of  food 
eaten  away  from 
home,  including 
soft  drinks  and 
coffee 

Ciothmg  (including 

cleaning  $ 


Child  care  for  working 
parent 

Gifts  for  other 
employees 

Special  uniforms, 
materials,  or 
equipment  for 
job 

Other 
TOTAL 


S 


too 
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ASSIGNMENT  SHEET  #8  . 
WHAT  IS  IMPORTANT  TO  ME  IN  A  JOB? 

Take-nome  pay  and  benefits  may  be  only  part  of  what  you  want  from  a  job.  Think  through 
other  things  you  consider  important  in  a  job. 

Whdt  are  some  of  the  most  rewarding  things  you've  felt  about  any  job  you've  ever  had? 
1.  ^  ■ 

2. 

3.  

How  might  you  rate  these  in  order  of  what's  important  to  you? 

  ^  Job  security  (little  chance  you'll  be  released  from  the  job) 

  Opportunity  for  advancement 

  Recognition  for  your  work 

  Goodwejges 

  Opportunity  to  learn  and  use  your  ideas 

  Flexible  working  hours 

Long  vacations 

  Pleasant  working  conditions 

 ,   Interesting  work 

  Friertdly  co-workers' 

^   Other,  such  as 


ARE  YOU  READYTO  DECIDE???? 

Take  all  the  information  you  have  gathered  and  summarize  it  below  and  on  the  next  page  to 
reach  a  decision  about  whether  you  want  the  job  or  not. 

1 .  Would  the  job  be  satisfying  to  you?  Why/why  not? 
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ASSIGNMENT  SHEET  #8 
What  are  the  benefits  which  accompany  the  job? 


How  much  will  it  cost  to  actually  be  at  work  each  day? 


how  would  the  job  meet  your  needs  and  aspirations? 


I  estimate  my  take-home  pay  to  be  $ 


I  estimate  my  expenses  related  to  working  to  be  S 


1  would  most  enjoy  the  following  about  this  job: 


1  estimate  my  job  benefits  to  be  worth  S 


APPLYING  FOR  A  JOB 
UNIT  IV 


NAME  

TEST 

Match  the  terms  on  the  right  to  the  correct  definitions, 


_a.  Brief,  typed  summary  of  one's  qualifications 
and  experience  that  is  used  in  applying  for  a 
job 

_b.  Extras  provided  by  an  employer,  such  as 
paid  vacations,  sick  leave,  and  insurance 
protection 

_c.  Recognition  received  for  outstanding  achieve* 
ment 

Experience,  education,  and  physical  char- 
acteristics which  suit  a  person  to  a  job 

_e.  Any  vocational  courses  and  skills  one  has 
learned  in  high  school  or  through  work 
experience 

_f.  Clubs,  organizations,  and  social  or  church 
groups  in  which  one  participates 

^g.  To  attach  wages  or  other  property  to  satisfy  a 
debt 

^h.  Meeting  of  employer  and  job  applicant 
for  purpose  of  evaluation  and  question- 
ing 

! 

^i.  Printed  form  on  which  job  applicants  record 
information  about  their  personal  history,  job 
history,  job  experience,  education,  and 
references 

J.  Business  that  is  designed  to  help  individuals 
find  employment 

^k.  Classified  advertising  that  does  not  identify 
the  advertiser 


J.  Classified  advertisement  placed  by  individuals 
seeking  employment  and  telling  what  their 
qualificfaVom  are 


1.  Award 

2.  Interview 

3.  Extracurricular 
activities 

4.  Fringe  benefits 

5.  Application  form 

6.  Qualifications 

7.  Resume 

8.  Garnishee 

9.  Vocational 
preparation 

10.  Employment 
agency 

1 1.  Equal  opportu- 
nity employer 

12.  Blind  ad 

13.  Help  wanted 
ad 

14.  Legible 

1 5.  Employment/sit-' 
uation  wanted  ad 


10.3 


m.  Classified  advertisement  telling  what  kind  of 
job  is  available  and  what  the  qualifications  are 

Capable  of  being  read;  clear 

o>  Employer  who  is  making  a  special  effort 
to  assure  that  no  form  of  discrimination 
is  practiced 

2.  List  four  means  of  locating  job  openings, 
•  a. 

b.. 

c. 

d. 

3.  List  three  methods  of  applying  for  a  job. 
.a. 

b. 
c. 

4.  Select  personal  attributes      attitudes  an  employer  looks  for  during  a  personal 
interview  by  placing  an  "X*'  in  the  appropriate  blanks.  ^ 

a.  Alertness,  c^uickness  of  mind 

 b.  Long  w.^vy  hair 

 c.  Dedication  and  dependability 

d.  Enthusiasm  and  interest 

 e.  New  car 

 f.  Honesty  and  integrity 

 'j.  Desire  to  work 

 h.  Beard 

•  i.  Flashy  clothes 

 j.  Desire  to  help  others 

 k.  Desire  to  improve  one's  self 
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'5.  Select  guidelines  for  dressing  for  an  interview  by  placing  an  "X"  in  the  appro- 
priate  blanks. 

a>  Kind  of  job 

b.  Salary  range 

 c.  What  employer  is  wearing  on  the  job 

« 

d.  Age  of  the  interviewer 

 e.  Age  of  the  interviewee 

 f.  Wear  highly  fashionable  clothing 

 g.  Be  modest  and  welNgroonned 

6.  List  four  items  which  an  applicant  may  need  to  prepare  when  applying  for  a  job. 
a. 

b. 

c. 

d. 

7.  Select  guidelines  to  follow  when  participating  in  a  job  interview  by  placing  an 

X  in  the  appropriate  blanks. 

 a.  Take  parents  or  friends  with  you  to  job  interview 

b.  Know  facts  about  the  business 

 c.  Start  the  interview  with  a  smile  and  greet  the  interviewer  by  name 

 d.  Place  personal  things,  such  as  coat,  hat,  or  purse,  on  interviewer's  desk 

 e-  Criticize  former  employers  or  competitors  when  applicable 

 f-  State  that  you  are  willing  to  start  at  the  beginning  salary 

 g.  Answer  all  questions  honestly 

 Ask  questions  about  politics,  economics,  religion,  and  other  controversial 

subjects 

 i.    Look  directly  at  intervifiwer 

 j-    Do  not  ask  questions  or  show  interest  in  the  business 

i05 


k.  Thank  interviewer  for  his/her  time 

 I.   Write  thank  you  letter,  call,  or  visit  a^ain  to  express  interest  in  the  job  and 

appreciation  for  the  opportunity  to  interview 

8.  Write  a  resume. 

9.  Write  a  letter  of  application  for  a  plumbing  job, 

10.  Complete  employment  application  form  for  a  job  as  a  plumber.    '  • 

1 1 .  Practice  interview  questions. 

12.  Make  an  appointment  by  phone  for  a  plumbing  job  interview. 

13.  Write  a  follow-up  etter  or  make  a  follow-up  phone  call  after  interviewing  for  a 
plumbing  job. 

14.  Evaluate  a  plumbing  job  offer. 

15.  Compare  job  opportunities. 

(NOTE:  If  these  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  whon  they  should  be  completed.) 
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BASIC  HAND  TOOLS 
UNIT  I 


UNIT  OBJECTIVE 


.l^^pri  In  rhf  ni     .     this  unit  the  student  should  be  able  to  Identify  the  basic  hand  tools 

rll    t^r^'""^  '['"^^J^',  ""'^^'^  ^°  demonstrate  the  proper  use 

and  care  of  these  tools  This  knowledge  will  be  evidenced  by.correctly  performing  the 
procedures  outlined  on  the  assignment  and  job  sheets  and  by  scoring  85  percent  on  the  uni? 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1 .  Match. terms  associated  with  basic  hand  tools  to  the  correct  definitions  or  descrio- 
tions. 

■ 

2.  Identify  the  basic  hand  tools. 

3.  Select  the  appropriate  tool  from  similar  groups. 

4.  Discuss  the  proper  care  of  hand  tools. 

5.  Demonstrate  the  ability  to: 

a.  Measure  lines  to  the  nearest  quarter,  eighth,  and  sixteenth  of  an  inch, 

b;  Read  a  rule/tape  measure. 

c.  Use  hand  tools  to  inspect/replace  a  washer  on  a  globe  valve. 

d.  Measure  and  mark  a  predetermined  length  on  a  pipe. 

e.  Use  hand  tools  to  cut  a  length  of  steal  pipe. 

f.  Use  hand  tools  to  ream  steel  pipe. 

g.  Use  hand  tools  to  cut  pipe  threads. 

h.  Set  up  and  use  a  hacksaw. 


BASIC  HAND  TOOLS 
UNIT  I 

*  ^ 

SUGGESTED  ACTIVITIES 

Instructor:  \y  ^ 

A.  Provide  student  with  objective  sheet. 

B.  Provide  student  with  information,  assignment,  and  job  sheets. 

C.  Make  transparencies. 

D.  Discuss  unit  and  specific  objectives, 

E.  Discuss  information  and  assignment  sheets. 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets* 

G.  Conduct  shrop  tour  of  tool  crib/tool  storage  areas. 

H.  Give^est. 
Student: 

A.  Read  objective  sheet. 

B.  Study  information  sheet. 

C.  Complete  assignment  and  job  sheets. 

D.  Take  test. 

INSTRUCTIONAL  MATERIALS 
Included  in  this  unit: 
A.    Objective  sheet 
B«    Information  sheet 
C.    Transparency  masters 

1.  TM  1 -Screwdrivers 

2.  TM  2;-Wrenches 

3.  TM3-Pliers 

4.  TM  4«Hammers 

5.  TM  5--Punchss,  Chisels,  and  Bars 
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6.  TM  6" Files 


7.  TM  7 "Socket  Sets 


8.  TM  8-Tubing  Tools 

9.  TM  9-Tools  for  Cutting  and  Threading  Iron  Pipe 
10.  TM  10-- Accessory  Hand  Tools 


1.  TM  1  l-Th reading  Tools 

t 

2.  TM  12-Graduations  on  a  Rule 

13.  TM  13"Reading  the  Eighths  Rule 

14.  TM  14-Reading  the  Sixteenths  Rule 

D.  Assignment  Sheets 

1.  Assignment  Sheet  #1 -Measure  Lines  to  the  Nearest  Quarter,  Eighth 
and  Sixteenth  of  an  Inch 

2.  Assignment  Sheet  #^-Read  a  Rule/Tape  Measure 

E.  Answers  to  assignment  sheets 

F.  Job  sheets 

1.  Job  Sheet  #1-Use  Hand  Tools  to  Inspect/Replace  Washer  on  a  Globe 


2.  Job  Sheet  #2"Measure  and  Mark  a  Predetermined  Length  on  a  Pipe 

3.  Job  Sheet  #3-Use  Hand  Tools  to  Cut  Steel  Pipe  with  a  Pipe  Cutter 


5.  Job  Sheet. #5-Use  Hand  Tools  to  Cut  Pipe  Threads 

6.  Job  Sheet  #6-Set  Up  and  Use  a  Hacksaw 

G.  Test 

H.  Answers  to  test 
References: 

A.     Blankenbaker,  E.  Keith    Modern  Plumbing,   South  Holland,  III.:  Good- 
'heart-Willcox  Company,  1978. 

Q.     Bureau  of  Naval  Personnel.  Tools  and  Their  Uses.  Washington,  D.C.:  United 
States  Government  Printing  Office,  1971. 
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4.  Job  Sheet  #4.-Use  Hand  Tools  to  Ream  Steel  Pipe 


BASIC  HAND  TOOLS 
UNIT  I 

INFORMATION  SHEET 

Terms  and  definitions 

A.  Hand  tool-Tool  which  is  hand  held  and  is  not  electrical  or  specialized 

(NOTE:  The  majority  of  work  done  in  residential  plumbing  is  done  with 
hand  tools.) 

B.  Specialized  tool-Tool  designed  for  a  particular  use 

•  C.    Plumber's  tool  box-Personalized  tool  kit  containing  the  basic  hand  tools 

D.  Pipe  cutters-Plumber's  tools  used  for  cutting  pipe 

E.  Pipe  wrenches-Tools  used  to  turn  threaded  pipe  and  fittings,  made  in 
a  variety  of  sizes  and  shapes 

F.  Threading-Method  of  developing  spiral  cuts  on  pipe  in  order  to  facilitate 
joining 

G.  Male/female-Designates  joints  of  pipe  in  reference,  to  the  fitting;  female 
receives  the  male  pipe 

H.  Pipe  thread-A  special  thread  designed  for  piping  systems;  does  not  fit 
objects  with  machine  threads 

I.  Safety-The  condition  of  being  safe  from  undergoing  or  causing  hurt,  injury, 
or  loss 

(NOTE:  Plumbers  usually  purchase  their  own  hand  tools,  therefore,  one 
must  develop  a  special  responsibility  towards  tool  care.) 

Basic  hand  tools 

A.    Screwdrivers  (Transparency  1) 

1.  Standard  slot 

2.  Philli.js 

3.  Clutch  head 

4.  Stubby 

5.  Offset 

6.  Reed  and  Prince 

F- 
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Wrenches  (Transparency  2) 

1 .  Open  end 

2.  Box  end 

3.  Combination 

4.  Adjustable  open  end 

5.  Pipe 

6.  Flare  nut 

Pliers  (Transparency  3)  . 

1.  Slip  joint 

2.  Slip  groove 

3.  Long  nose 

4.  Diagonal  cutters 

5.  Plier  wrench 

6.  Pinch-off 

Hammers  (Transparency  4) 

1.  Ball  peen 

2.  Soft  face 

3.  Long  handle  sledge 

4.  Straight  claw 

Punches,  chisels,  and  bars  (Transparency  5) 

1.  Pin  punch 

2.  Center  punch 

3.  Flat  chisel  (cold  chisel) 

4.  Pry  bar 

5.  Scratch  awl 

6.  Wood  chisel 
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7.  Flooring  chisel 

8.  Bullnosechib^el 

F.  Files  (Transparency  6) 

1.  Flat 

2.  Half  round 

3.  Round 

4.  Point 

5.  Triangular 
.    6.  Handle 

G.  Sockets  sets  (Transparency  7) 
^  1.   Ratchet  handle 

2.  Socket 

3.  Deep  socket 

4.  Hinge  handle  (break-arm) 

5.  Extension 

6.  Speed  handle 

7.  Universal  joint 

H.  Tubing  tools  (Transparency  8) 

1.  Flaring  tool 

2.  Tubing  reamer 

3.  Flaring  block 

4.  Cutter 

5.  Swage  punch 

6.  Lever  type  bender 

7.  Bending  spring 

8.  Geared  ratchet-type  bender 
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L     Iron  pipe  tools  (Transparency  9) 

1.  Pipe  vise 

2.  Dies  and  die  head 

3.  Pipe  ireamer 

4.  Pipe  cutter  ^'^ 

J.     Accessory  hjnd  tools  (Transparency  10) 

1.  Drop  light 

2.  Hacksaw 

3.  Safety  glasses 

4.  Nut  drivers 

5.  Level  ^' 

6.  Hex  key  wrenches 

7.  Basin  wrench 
3.  Cuttngoil 

9.    Lubricating  oil 
K,    Threading  tools  (Transparency  11) 

1.  Tap 

2.  Stock  and  dies 

3.  Die  stock 
T-Handla  tap  wrench 

3    Three-way  pipe  die 
III.      Hand  tool  use 

A.  Screwdrivers 

1.  Standard  stot-ror  tightening  or  loosening  bolts  and  screws  with  a  slot 
type  head 

2.  Phillips- For  tightening  or  loosening  bolts  and  screws  with  a  philiips 
type  head 

(NOTE:  Use  proper  size  to  prevent  rounding  out  screw  slots.) 
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3.  Clutch  head- For  tightening  or  loosening  a  clutch  head  bolt  or  screw 

(NOTE:  The  blade  must  fit  the  screw  slot  in  order  to  function 
properly.) 

4.  Stubby-For  working  in  close  places  where  a. longer  blade  would  not  fit 

5.  Offset-For  working  in  extremely  close  places 


1.  Open  er   -For  tightening  or  loosening  hex  head  bolts,  nuts,  or  screws 

2.  Box  €    -For  tightening  or  loosening  hex  head  bolts,  nuts,  or  screws, 
but  is .  jS  likely  to  slip  off 

3.  Combination-Box  and  open  end  for  tightening  or  loosening  hex  head 
bolts,  nuts,  or  screws 

(NOTE:  This  wrench  has  botii  an  open  end  and  a  box  end  and  it 
enables  you  to  carry  a  fewer  number  of  wrenches.) 

4.  Adjustable  open  end-For  tightening  or  loosening  various  sizes  of 
nuts  and  bolts 

5.  Pipe-Primarily  for  tightening  or  loosening  round  pipe  or  other  rounded 


(NOTE:  This  wrench  will  adjust  to  fit  various  size  surfaces  and  it  also 
has  teeth  to  prevent  slipping.) 

6.   Flare  nut-For  tightening  or  loosening  a  flare  nut;  it  has  a  box  end  with 
a  notch  cut  out  so  that  it  can  be  slipped  over  the  tubing 


1.  Slip  joint--For  holding  or  turning  a  part  where  marring  of  the  surface  is 
not  a  problem 

2.  Slip  groove-For  the  same  purpose  as  slip  joint  pliers,  but  the  jaws  will 
generally  open  wider  and  the  handles  provide  more  leverage 

3.  Long  nose-For  holding  or  reaching  small  items 

4.  Diagonal  cutters--For  cutting  wire 

(NOTE:  These  should  not  be  used  for  tin  snips.) 


B.  Wrenches 


surfaces 


Pliers 
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5.  Plier  wrench-For  an  excessively  tight  grip;  it  has  a  lodging  lever  to 
prevent  slipping 

(NOTE:  These  are  commonly  referred  to  as  vise-grips.) 
Hammers 

« 

1.  Ball  peen-For  hammering  on  metal  tools  such  as  punches  and  chisels 

2.  Soft  face-For  hammering  on  or  driving  materials  that  a  steel  face 
hammer  would  mar  or  break 

(NOTE:  Soft  face  hammer  faces  are  made  of  plastic,  rubber,  raw- 
hide, copper)  lead,  or  wood.) 

3.  Sledge-For  breaking  'and  pounding;  it  is  heavy,  long  handled,  and 
has  a  steel  face 

4.  Claw-Generally  for  driving  and  pulling  nails 
Punches,  chisels,  and  bars 

» 

1.  Pin  punch-For  driving  both  straight  and  tapered  pins  in  or  out  of  hubs 
and  shafts 

2.  Center  punch-For  making  identations  in  metal  for  starting  a  drill 

3.  Flat  chisel-For  cutting  off  bolt  heads  or  splitting  nuts 
(NOTE:  A  flat  chisel  is  sometimes  referred  to  as  a  cold  chisel.) 

4    Pry  ear-Generally  for  jobs  that  require  prying  an  object  into  alignment 

5.  Scratch  awl-Generally  for  scratching  a  linf.-  on  metal,  making  screw 
holes  in  sheet  metaJ,  and  for  aligning  screw  holes 

6.  Wood  chisel--Used  to  cut  notches  and  holes  in  wood  structure  for 
pipes 

7.  Flooring  chisel-Used  to  cut  lead  ingots  for  melting 
(NOTE:  Molten  lead  is  used  for  caulking  iron  pipe  joints) 

8.  Bullnose  chisel--Used  for  chipping  ur  breaking  holes  in  concrete  . 

Files 

1.  Flat-For  smoothing  metal  suifaces;  it  is  a  double  cut  file 

2.  Half  round -For  filing  rounded  surfaces  on  metals 
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3.  Round-Generally  for  enlarging' holes  in  metal 

(NOTE;  Round  files  taper  to  a  point  and  are  sometinnes  referred  to 
as  "rat-tail"  files.) 

4.  Point-For  filing  contact  points;  it  is  a  small,  thin  file 

5.  Triangular-Generally  for  cleaning  up  damaged  threads 
(NOTE;  Slim  taper  files  are  sometimes  called  saw  files.) 

6.  .=ile  handle-Wooden  handle  placed  on  the  end  of  the  file  to  prevent  it 
from  gouging  one's  hand 

Socket  sets 

•(NOTE:  Socket  sets  are  made  in  1/4"  and  1/2"  for  light  and  heavy  jobs.) 

1.  Ratchet-Permits  tightening  or  loosening  with  very  little  swinging  room- 
it  IS  a  drive  handle  that  sockets  fit  onto 

2.  Socket-For  tightening  or  loosening  a  hex  head  bolt  or  nut;  used  in 
conjunction  with  a  drive  handle 

3.  Deep  socket-Socket  with  an  extended  wall  for  reaching  recessed 
bolts  and  nuts  or  nuts  that  have  the  bolt  extending  through  them 
so  far  that  the  standard  socket  will  not  fit  over  them 

4.  Hinae  handle-Drive  handle  that  is  used  with  sockets  when  more  force  is 
needed  to  break  loose  or  tighten  a  nut  or  bolt 

(NOTE:  These  handles  are  sometimes  called  break-overs.) 

5.  Extension-Rod  that  fits  between  the  socket  and  the  drive  handle 
to  extend  the  socket  into  hard  to  reach  places 

6.  Speed  handle-Drive  handle  used  with  a  socket  to  tighten  or  loosen 
bolts  and  nuts  quickly  that  are  easy  to  reach 

7.  Universal  joint-Fits  between  the  drive  handle  and  the  socket  and 
bends  m  any  direction  enabling  the  socket  to  get  to  hard  to  reach  nuts 
or  bolts 

Tubing  tools 

1.  Flaring  tool-For  forcing  a  45"  cone  into  the  end  of  a  piece  of  tubing 
being  held  by  a  flaring  block  which  creates  a  flare  on  the  tubing 

2.  Tubing  reamer-For  removing  the  burr  from  the  inside  of  tubing  after  it 
has  been  cut 

(NOTE:  This  is  usually  attached  to  the  tubing  cutter.) 
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3.  Flare  block--For  holding  the  tubing  while  it  is  being  flared  or  swaged 

4.  Tubing  cutter-For  cutting  the  tubing  by  tightening  it  onto  the  tubing 
and  rotating  it  at  the  same  time 

(NOTE:  These  come  in  large,  medium,  and  small  sizes.) 

5.  Swage  punch-Driven  into  the  end  of  a  tube  to  enlarge  it  so  that  another 
tube  of  the  same  size  may  be  placed  in  it  and  soldered 

(NOTE:  Swage  punches  are  made  in  various  sizes:  1/2",  3/4",  1".) 

6.  Lever-type  bender-Tubing  is  held  securely  against  the  bender  and 
the  arm  is  slid  over  the  tubing  forcing  the  tubing  into  the  rounded  end 
of  the  bender 

7.  Bending  spring-Coil  spring  which  is  placed  on  the  outside  of  tubing  to 
keep  it  from  collapsing  while  bending 

Accessory  hand  tools 

1.  Drop  light--For  light  in  dark  work  areas;  it  has  a  protective  reflective 
shield  and  an  electrical  outlet  in  the  handle 

(iNOTE:  These  lights  usually  have  25  ft.  or  longer  cord  and  should 
not  be  used  as  power  cords  for  high  amperage  appliances,  such  as 
pipe  threading  machines  because  they  are  made  of  smeJl  gauge  wire.) 

2.  Handsaw-Small  saws  used  for  notching  access  holes  and  a*so  for  cutting 
plastic  pipe 

3.  Oil  can-Should  hav'e  a  flexible  spout  for  reaching  difficult  places  and  a 
cap  to  prevent  spillage 

4.  Hacksaw-'For  cutting  metals 

(CAUTION:  A  hacksaw  is  not  recommended  for  cutting  pipe  and 
tubing;  use  tubing  cutters  and  pipe  cut^.ers.) 

5.  Safety  glasses-Eye  protection  that  should  be  worn  on  all  jobs 

6.  Level--For  checking  the  levelness  of  fixtjres  and  the  pitch  of  pipe 

(NOTE:  Two  kinds  of  levels  are  the  small  bubble  level  and  the  torpedo 

level.) 

7.  Hex  key  wrenches-For  loosening  or  'ightening  socket  type  set  sere  vs  in 
English  and  metric  sizes 

(NOTE:  Hex  key  wrenches  are  often  used  in  faucet  repair,) 
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J.     Threading  tools 

1.  Taps-For  cutting  threads  inside  of  hole 

(NOTE:  These  are  available  in  all  types  and  sizes  of  threads.) 

2.  Dies-For  cutting  external  threads  on  pipe 

(NOTE:  These  are  available  in  all  types  and  sizes  of  threads.) 

3.  Handles-For  holding  taps  and  dies  during  the  threading  process 

(NOTE:  These  include  T-handles  and  hand  tap  wrenches  that  hold 
taps  and  die  stocks  for  holding  dies.) 

Hand  tool  care 
A.  Screwdrivers 

1..  Grind  flat  tip  square  , 


Ground  Right 


2.  Discard  worn  Phillips  tips 


3.  Do  not  hammer  on  screwdrivers 
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8.  Wrenches 

1 .  Turn  adjustables  in  proper  direction 


2.  Do  not  hammer  on  wrenches 

3.  Do  not  hammer  with  wrenches 


ERIC 


C.  Pliers 

1.   Do  not  use  in  place  of  wrench 


D. 


7    Have  handles  insulated  when  working  on  electrical  circuits 
Hammers 
1.   Keep  handles  tight 


lAiFORMATIOINJ  SHEET 

2.  Use  the  proper  type  hammer  for  the  job 
Punches,  chisels,  and  bars 
1.  Keep  cutting  edges  and  points  sharp 


Before  4nd  After  Dressing 
'  (NOTE:  Do  not  overheat  chisel  points.) 
2.  Keep  head  ground  to  prevent  mushrooming 
Files" 

1.  Keep  files  on  a  wall  rack 

(NOTE:  They  will  become  du\[  if  stacked  in  a  drawer.) 


1 

)( 

1 

j 

\ 

y 

i 

\ 

\ 

2.  Do  not  hammer  or  pry  with  ci  file 

(NOTE:  They  are  very  brittle  and  will  break.) 
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Socket  sets 

h   Do  not  use  an  extension  pipe  or  cheater  bar  on  the  handle  of  a  ratchet 

(NOTE:  Too  much  force  will  strip  the  gears  in  the  ratcheting  mecha: 
nism.) 


2.   Do  not  use  a  handle  and  extension  pipe  with  thin'wall  sockets 
(NOTE:  Thin  wall  sockets  will  break.)  '  . 

Tubing  tools 

1 .  Oil  threads  on  flaring  tool 

2.  Replace  cutting  wheel  on  cutter  when  dull 
Accessory  hand  tools 

1.  Drop  light  cords  should  not  be  run  over  with  appliance  dollys  or 
othercarts 

2.  Protect  the  blade  on  a  hacksaw  with  a  piece  of  cardboard  to  prevent 
dulling  of  the  teeth 


(NOTE:  The  teeth  of  a  hacksaw  blade  should  always  be  pointing 
forward.) 

3.     afety  glasses  should  be  kept  in  a  case  when  not  in  use 
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4»   Nut  drivers  sho.  d  only  be  used  on  hand  tight  nuts,  bolts,  and  screws; 
do  not  use  plier:  :or  increased  leverage 


Hex  Socket 


5,  Levels  should  n^.er  be  dropped 

6.  Do  not  apply  to:  .nuc    ^rce  to  hex  key  wrenches 

(NOTE:  Too  ir.ch  force  will  break  or  round  out  the  socket  of  the 
set  screw.)  » 

t 

J.     Threading  tools 

1.  Use  plenty  of  CwTTing  oil  when  threading 

2.  Do  not  keep  tap?  and  dies  loose  in  a  drawer 
(NOTE:  This  wi  dull  the  cutting  teeth,) 

Reading  a  rule  (Transpare-'-.-es  ^  1,  12,  and  13)  \ 

A.  All  rules  read  similar  . 

•  (NOTE:  Some  rules  y2  graduated  with  more  divisions  per  inch  than  others.) 

B.  Procedure  for  readin: 

1.   Count  the  divis      in  one  inch 
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Determine  inches  and  divisions 


a. 


Count  the  graduations  after  the  last  full  inch 


b. .   Add  fractions  to  the  last  full  inch 

3.  Reduce  the  fraction  if  possible 

4.  Determine  the  feet  and  add  the  inches  and  fraction  of  an  inch  to 
obtain  a  correct  measurement 

C.    Guidelines  for  the  use  and  care  of  rules  and  steel  tapes 

1.  Use  the  proper  length  and  graduation 

2.  Use  finest  graduation  for  accuracy 

3.  Us§  a  good  quality  rule 

4.  Never  bend  or  distort  a  steel  rule 

5.  Use  only  for  intended  purpose 

6.  Rewind  steel  tapes  slowly 
Cutting  and  threading  iron  pipe 

A.  Secure  pipe  in  vise 

B.  Cut  the  pipe 

(NOTE:  Cut  end  must  be  square.} 

C.  Ream  inside  of  pipe  to  remove  burrs 

D.  Lightly  file  outside  cut  edge  if  necessary 

E.  Inspect  and  clean  dies  before  threading 

F.  Check  cutting  edges  for  sharpness  1 
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G.  38  sure  c/ies  are  jn  the  die  stock  properly 

H.  Center  i^ie  on  pipe 

I.  Turn  (j'\e  slowly  in  a  clockwise  direction 
J.  Applji*  cutting  oil  while  threading 

(NOTE:  A  good  grade  of  sulphur  base  cutting  oil  eases  cutting  and  cools  die 
th/eads.) 

K.    Determine  length  of  the  threaded  portion 

(NOTE;  This  can  be  determined  by  using  Table  1 .) 

.  TABLE  1 


SPECIFICATIONS  FOR  THREADING  PIPE 


Nominal  Size  of 
Pipe  in  Inches 

Approx.  Length  of 
Threads  in  Inches 

Approx.  Number  of 
Threads  To  Be  Cut 

1/2 

3/4 

10 

3/4 

3/4 

10 

1 

7/8 

10 

1  1/4 

1 

11 

.    1  1/2 

1 

11 

— -^-^  

1 

11 

2  1/2 

1  1/2 

12 

•  3 

1  1/2 

12 

1  3/4 

13 

L.     Remove  die  by  turning  counterclockwise 
M.    Clean  chips  from  threads 
N.    Clean  chips  from  dies 


(CAUTION:     Do  not  remove  chips  with  compressed  air.) 


^^4 


Wrenches 


Open  End 


Flare  Nut 


Slip  Joint 


Pinch-Off 


Plier  Wrench 


Hammers 


Ball  Peen 


Soft  Face 


Long  Handle  Sledge 


Straight  Claw 
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Punches,  Chisels,  and  Bars 


Pin  Punch 


Center  Punch 


Flat  Chisel 


Scratch  Awl 


Flooring  Chisel 


TMLrlfrtliriifrTmif  Tiff' 


Bullnose  Chisel 


Wood  Chisel 


Pry  Bar 


Files 


Round 


Half  Round 


Triangular 


Point 


Handle 


P 

Single  Cut 

Types  of  File  Teeth 


Curved  Tooth 


Double  Cut 


Rasp  Cut 
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Socket  Sets 


Ratchet  Handle 


Socket 


Deep  Socket 


Universal  Joint 


Hinge  Handle  (Break-Arm) 


Extension 


Speed  Handle 
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Tubing  Tools 
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Tools  For  Cutting 
and  Threading  Iron  Pipe 


ERIC 
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Accessory  Hand  Tools 
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Threading  Tools 


Tap 


T-Handle  Tap  Wrench 


Three-way  Pipe  Die 
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Graduations  on  a  Rule 


Halves 


1 


Quarters 


1 


Sixteenths 

1 


V  •  « 

V 
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2 


3 


Eighths 


1 1 1 

1 

Thirty-Seconds 

•pj'iyi'j'M 

1 

Graduations  Applied  to  a  Rule 
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Readint^  the  Eighths  Rule 


12  3 


-13/8"  =  1  5/8 
8/8"  =  1" 


II 


7/8" 


6/8"  =  3/4" 


5/8" 


 4/8" =  1/2" 

— 3/8" 
-2/8"  =  1/4" 
1/8" 
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Reading  the  Sixteenths  Rule! 


37/16"  =  2  5/16" 
22/16"  =  1  6/16" 
16/16"  =  1" 
15/16" 

14/16"  =  7/8" 


o 
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12/16"  =  3/4" 
1/16" 
10/16"  =  5/8"^ 
9/16" 

8/16"  =  1/2" 
716" 
6/16"  =  3/8" 
/16" 
4/16"  =  1/4" 
'16" 
-2/16"  =  1/8" 
1/16" 
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BASIC  HAND  TOOLS 
UNIT  I 


ASSIGNMENT  SHEET  #1-MEASURE  LINES  TO  THE  NEAREST  QUARTER 
EIGHTH  AND  SIXTEENTH  OF  Af  INCH 


1 .  Measure  these  lines  to  the  nearest  quarter  of  an  inch. 

a.   

b. 
c. 


Answers 
a. 


c. 
d. 


2.   Measure  these  lines  to  the  nearest  eighth  of  an  inch. 

a.  

b.  

c. 

d. 


Answers 

a.   

b.   

c.   

d. 
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3.  Measure  these  lines  to  the  nearest  sixteenth  of  an  inch. 

a.  ■■  



c.  

d, 

Answers 

a.   

b.   

c.  

d. 


\ 
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ASSIGNMENT  SHEET  #2--READ  A  RULE/TAPE  MEASURE 


Determine  the  correct  dimension  for  each  arrow.  Place  answer  on  the  arrow 
Example:       Arrow  1  *  1/2" 

'I'I'i'i'i'l 


1.^ 

2^ 
^■^ 

6.  ^ 

7.  ^ 

10.  -4- 

11.  ^ 

12.  ^ 

13.  -4- 

14.  ^ 

15.  ^ 

16.  ^ 

17.  ^ 

18.  ^ 

19.  ^ 

20.  ^ 

21.  ^ 

22.  ^ 

23.  -^ 

24.  ^ 

25.  ^ 
26. 


i-iiiiiiljli 
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UNIT  I 

ANSWERS  TO  ASSIGNMENT  SHEETS 

Assignment  Sheet  #1 

1.  a.     3  1/4" 

b.  4  1/2" 

c.  1" 

d.  2" 

2.  a.     4  3/4" 

b.  2  1/2" 

c.  3  5/8" 

d.  4  1/4" 

3.  a.     4  1/16" 

b.  1  1/16"  : 

c.  2  5/8" 

d.  3  5/16" 


Assignnnent  Sheet  #2 


2. 

3/4" 

10. 

2  7/16" 

18. 

4" 

26. 

5  7/16 

3. 

7/8" 

11. 

2  5/8" 

19. 

4  3/16" 

27. 

5  5/8" 

4. 

1  1/8" 

12. 

2  7/8" 

20. 

4  5/16" 

28. 

5  3/4" 

5. 

1  5/16" 

13. 

3  1/16" 

21. 

4  5/8" 

29. 

6" 

6. 

1  9/16" 

14. 

3  1/4" 

22. 

4  7/8" 

30. 

6  1/8" 

7. 

1  3/4" 

15. 

3  7/16" 

23. 

5  1/16" 

8. 

2" 

16. 

3  5/8" 

24. 

5  3/16" 

9. 

23/16" 

17. 

3  7/8" 

25. 

5  3/8" 
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I.      Tools  and  materials 

A.  Screwdriver 

B.  Adjustable  wrench 

C.  Bench  vise 
0.    Globe  valve 
E.    New  washer 

II.  Procedure 

A.    Place  valve  in  vise  (Figure  1 ) 


(CAUTION:     Do  not  damage  valve  by  overtightening  vise.) 


B.    Unscrew  the  valve  wheel  screw  and  remove  the  valve  wheel  (Figure  2) 


FIGURE  1 


a. 


X 


FIGURE  2 


Hi 


JOB  SHEET  #1 
C.    Loosen  packing  nut  on  valve  stem  (Figure  3) 


FIGURE  3 


D.    Remove  valve  stem  by  loosening  bonnet  (Figure  4) 


FIGURE4 


E.  Instant  washer  for  defects;  replace  if  desired 

F.  Replace  valve  stem  assembly  (stem,  bonnet,  packing 

G.  Replace  valve  wheel  and  wheel  screw 
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BASIC  HAND  TOOLS 
UNIT  I 


JOB  SHEET  #2-.MEASURE  AND  MARK  A 
PREDETERMINED  LENGTH  ON  A  PIPE 


nr^i^i^^  J^V^'T  ^°         equipment  and  materials,  measure  and  mark  a 

predetermined  length  of  pipe.  Evaluation  will  include  accuracy  of  measurement 
care  m  handling  measuring  tools,  and  general  neatness  of  the  job  "leasurement. 


Tools  and  materials 

A.  Six  foot  folding  rule 

B.  Pencil 

C.  Length  of  pipe 
Procedure 

A.  Place  pipe  in  suitable  position  for  measuring 

B.  Determine  correct  measurement  to  be  made 

C.  Open  folding  rule  and  lay  on  top  of  pipe 

D.  Plac^finger  over  end  of  pipe  and  butt  rule  up  against  finger  (Figure  1 ) 


FIGURE  1 


i_l 


.  1 

1  2 

3 

4 

1  1 

1     1  1 

1 

1 

1 

1 

E.  Hold  rule  firmly  on  pipe  and  read  predetermined  measurement  on  rule 

F.  Mark  pipe  with  pencil  at  point  of  rule  measurement  (Figure  2) 


FIGURE  2 


He 
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JOB  SHEET  #3--USE  HAND  TOOLS  TO  CUT  A  LENGTH  OF  STEEL  PIPE 


I.      Tools  and  equipment 

A.  Pipe  vise 

B.  Pipe  cutter 

C.  Steel  pipe 

D.  Cutting  oil 

E.  Safety  glasses 

F.  Shop  towel 

G.  Pencil 
Procedure 

'  A.  Put  on  safety  glasses  and  gather  tools  and  equ ipment 

B.  Secure  pipe  in  vise 

C.  Mark  place  for  cut  with  pencil 

D.  Open  pipe  cutter  until  it  will  fit  over  pipe 

E.  Locate  cutter  wheel  on  the  pencil  mark  (Figure  1) 


FIGURE  1 
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F.    Snug  cutter  up  to  pipe  by  rotating  screw  handle  (Figure  2) 


(NOTE:  Don't  overtighten  as  this  can  break  cutter  wheel.) 


G.    Rotate  cutter  counterclockwise  to  start  groove  ( F igure  3) 


H.  Tighten  cutter  hand  1/4  of  a  turn  for  each  full  revolution  around  the  pipe 
(NOTE:  Overtightening  can  cause  cutters  to  break.) 

I.  Continue  process  until  pipe  is  cut 

(CAUTION:  When  cutting  short  pieces  of  pipe  be  careful  not  to  cut  your 
arm  while  rotating  the  cutter  around  the  pipe.) 

J.     Clean  pipe  and  cutter  with  shop  towel 

K.     Have  instructor  inspect  work 


lis 


Hi 

JOB  SHEET  #3 

Put  up  tools  and  equipment 
Clean  up  work  area 
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BASIC  HAND  TOOLS 
UNIT  I 


JOB  SHEET  #4--USE  HAND  TOOLS  TO  REAM  STEEL  PIPE 


iyoh.'-^'^^'°M*'°*y®J  ^^"^  ^°  equipment  and  materials,  ream  stt  '  p!.- 

Evaluation  will  include  correct  use  of  tools,  safety  precautions  used  accuracy  of  wl-'' 
performed,  and  general  neatness  of  the  job.  auwuiduy  ui  wl  . 


(NOTE:  The  purpose  of  reanriihg  is  to  create  a  smooth  surface  to  allow  free  flovj  of  liquid.) 
I.      Tools  and  equipment  * 

ft 

A.  ^  Pipe  vise  '^•---^ 

B.  Reamer  r. 

i 

reamer  used  t^'''  "^^^  ^  ''^tchet  hand  or  brace,  depending  on  which  type 

C.  '  Piece  of  steel  pipe 

D.  Safety  glasses 
II.  Procedure 

(NOTE:  Be  safety  conscious  around  cut  pieces  of  steel  pipe.  Sharp  ridqes  or 
spurs  can  cause  deep  cuts.)  v^M«ifj  nuyv^a  or 

A.  Place  pipe  in  vise 

B.  Insert  reamer  tip  in  pipe  (Figure  1 
FIGURE  1  O 


C. 
D. 


Apply  light  forward  pressure  to  push  reamer  into  pipe 
Start  rotating  reamer  (Figure  2) 

(NOTE.  Reamer  should  bite  instantly  if  proper  pressure  is  applied.  Reamer 
can  be  damaged  if  rotated  in  the  wrong  direction.) 


FIGURE 


/.J 
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\ 

E.    Rotate  reamer  until  burrs  are  removed  (Figure  3) 
FIGURE3 


(NOTE:  This  is  a  developed  skill;  the  reamer  can  be  pulled  out  and  your 
progress  inspected.) 

F.  Pull  reamer  back  while  continuing  to  rotate  (Figure  4) 
(NOTE:  This  prevents  the  reamer  from  leaving  a  burr.) 

G.  Have  your  instructor  evaluate  your  work 

H.  Put  up  all  tools  and  equipment 


Tools  and  materials 

A.  Die    •  , 

B.  Die  stock 

C.  Vise 

D.  Flat  file 

E.  Oil  can  (cutting  oil) 

F.  Steel  pipe 

thi°j^)b")  instructor  what  type  and  size  of  steel  pipe  to  use  for 

G.  Safety  glasses 
Procedure 

A.    Place  pipe  in  vise  (Figure  1) 
FiGUREI 


B.  Lubricate  end  of  pipe  with  cutting  oil 

C.  Place  die  in  die  stock  and  secure 


D.     Place  die  on  pipe 


E,     Start  die  straight  on  the  pipe 


JOB  SHEET  #5 


G.    Press  evenly  and  turn  rhe  die  (Figure  2) 


FIGURE  2 


H.  Apply  plenty  of  cutting  oil  while  turning  the  die 

(NOTE:  Place  a  container  under  pipe  vise  to  catch  dripping  oil.) 

I.  Continue  this  procedure  until  the  desired  amount  of  threads  have  been 
cut 

J.     Remove  die  by  turning  counterclockwise 

(NOTE:  Hold  onto  the  die  stock  firmly  while  removing  it  so  it  won't  be 
dropped  when  it  comes  to  the  end  of  the  threads.) 

K.    Clean  threads  with  a  brush 

(CAUTION:     Do  not  use  compressed  air  for  cleaning.) 
L.     Have  instructor  inspect  work 
M.    Clean  up  tools,  put  them  away,  and  clean  the  area 


BASIC  HAND  TOOLS 
UNIT  I 


JOB  SHEET  #6'-SET  UP  AND  USE  A  HACKSAW 


h.YCc,     I   .  ?M'^?^^  ^°  equipment  and  materials,  set  up  and  use  a 

hacksaw.  Evaluation  will  include  safety  precautions  used,  correct  use  of  tools  and 
equipment,  accuracy  of  cut,  and  general  neatness  of  the  work  performed 


1 1. 


.Tools  and  equipment 

A.  Hacksaw  frame 

B.  Hacksaw  blade 

(NOTE:  For  cutting  pipe  a  24  or  32  teeth/inch  blade  is  recommended.) 

C.  Pipe 

D.  Pipe  vise 

E.  Safety  glasses 
Procedure 

A.  Put  on  safety  glasses  and  gather  tools  and  equipment 

B.  Insert  blade  in  frame  and  tighten  (Figure  1 )  j 

(NOTE:  Hand  tighten  only;  being  too  tight  can  cause  the  blade  to  shat- 

FIGURE  1 


(NOTE;  Be  sure  teeth  angles  ^re  pointed  toward  the  front  of  the  saw 
See  Figure  2.) 


FIGURE  2 


'f^  /  4~  front 
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JOB  SHEET  #6 

C.    Secure  pipe  for  cutting  (Figure  3) 

(NOTE:  Short  pieces  of  pipe  are  ea$ier  to  cut  if  secured  in  a  vise.) 
F1GURF3 


D.  Rest  the  blade  on  the  pipe  at  the  point  to  be  cut 

E.  Push  forward  gently  until  cut  is  started 

(NOTE:  Exert  downward  pressure  only  on  the  forward  stroke.) 

F.  Make  reciprocal  strokes  until  cut  is  finished 

(NOTE:  Excessive  speed  while  cutting  can  ruin  blades.  You  should 
use  over  thirty  full  strokes  per  minute.) 

G.  Have  the  instructor  check  your  cut  (Figure  4) 

(NOTE :  Your  cut  should  be  straight  and  relatively  smooth.) 
FIGURE  4 


Incorrect  1  Correct 
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BASIC  HAND  TOOLS 
UNIT  I 


NAME 
TEST 


Match  the  terms  on  the  right  to  the  correct  definitions  or 

 a.  Tool  which   is  hand  held  and  is  not 

electrical  or  specialized 

 b.  Tool  designed  for  a  particular  use 


_c.  Personalized    tool    kit   containing  the 
basic  hand  tools 

_d.  Plumber's  tools  used  for  cutting  pipe 


_e.  Tools  used  to  turn  threaded  pipe  and 
fittings,  made  in  a  variety  of  sizes  and 
shapes 

_f.  Method  of  developing  spiral  cuts  on  pipe 
in  order  to  facilitate  joining 

_g.  Designates  joints  of  pipe  in  reference 
to  the  fitting;  female  receives  the  male 
pipe 

_h.  A  special  thread  designed  for  piping 
systems;  does  not  fit  objects  with  machine 
threads 

_i.  The  condition  of  being  safe  from  under- 
going or  causing  hurt,  injury,  or  loss 


descriptions. 

1.  Threading 

2.  Male/female 

3.  Pipe  wrenches 

4.  Plumber's  Lool 
box 

5.  Pipe  cutters 

6.  Specialized 
tool 

7.  Hand  tool 

8.  Pipe  thread 

9.  Safety 


Identify  the  basic  hand  tools. 
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ooo.  

Select  specific  tools  from  similar  groups. 

a.     Place  an  "X"  by  the  screwdriver  that  would  fit  the  screw  slot  shown. 


 1)  Standard  slot 

'  2)  Phillips. 

 3)  Clutch  head 

"    4)  Stubby 
 5)  Offset 

b.     Place  an  "Xf  by  the  wrench  that  is  primarily  used  on  rounded  sur^  H:3s. 

 ^1 )  Open  end 

 2)  Box  end 

 3)  Combination  box  and  open  end 

 4)  Adjustable  open  end 

 ^5)  Pipe 

 6)  Flare  nut 

164 


Place  an  "X"  by  the  pliers  that  are  used  for  holding  or  reaching  small  items. 

 1}  Slip  joint 

 2)  Slip  groc\/e 

 3)  Long  nose 

 4)  Diagonal  cutters  . 

 5)  Plier  wrench 


Place  an  "X"  by  the  hammer  that  would  be  used  on  a  brass  surface  and  not 
mar  it. 


1)  Ball  peen 


2)  Soft  face 


3)  Sledge 


4)  Claw 


Place  an  "X"  by  the  item  that  would  be  used  when  making  indentations  jn 
metal  for  starting  a  drill. 

•*• 
■  1. 

 1)  Pin  punch 

 2)  Center  punch 

 3)  Flat  chisel 


4)  Pry  bar 


5)  Scratch  awl 


Place  an  "X"  by  the  file  used  generally  for  cleaning  up  damaged  threads. 
1)  Flat 


2)  Half  round 


3)  Round 


4)  Point 


5)  Triangular 
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6)  File  handle 
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g.     Place  an  "X"  by  the  items  that  are  not  drive  handles. 

 1)  Ratchet 

 2)  Socket 


3)  Deep  socket 


_4)  Hinge  handle 
5)  Extension 


_6)  Speed  handle 
_7)  Universal  joint 


h.     Place  an  "X"  by  the  items  needed  to  cut  a  piece  of  tubing  from  a  roll  and  flare 
one  end  and  swage  the  other  end. 

 1)  Flaring  tool 

 2)  Tubing  reamer 


3)  Flare  block 


4)  Cutter 


5)  Swage  punch 


_6)  Lever  type  bender 
7)  Bending  spring 


Place  an  "X"  by  the  item  ihat  should  be  used  on  all  jobs. 

 1)  Drop  light 

2)  Oilcan 


_3)  Hacksaw 
A)  Safety  glasses 


5)  Nut  drivers 

6)  Level 

7)  Hex  key  wrenches 


Place  an  "X"  by  the  tool  that  is  used  for  cutting  external  threads. 

 1)  Taps 

2)  Dies 


_3)  Handles 

160 


Discuss  the  proper  care  of  hand  tools, 
a.  Screwdrivers 


b.  Wrenches 


c.  Pliers 


/ 


d.  Hammers 


e.     Punches,  chisels,  and  bars 


f.  Files 


g.     Socket  sets 


h.     Tubing  tools 


Accessory  hand  tools 


.j.      Threading  tools 


/ 


Demonstrate  the  ability  to; 

a.  Measure  lines  to  the  nearest  quarter,  eighth,  and  sixteenth  of  an  inch. 

b.  Read  a  rule/tape  measure. 

c.  Use  hand  tools  to  inspect/replace  a  washer  on  a  globe  valve. 

d.  Measure  and  mark  a  predetermined  length  on  a  pipe. 

e.  Use  hand  tools  to  cut  a  length  of  steel  pipe. 

f.  Use  hand  tools  to  ream  steel  pipe. 

g.  -  Use  hand  tools  to  cut  pipe  threads. 

h.  Set  up  and  use  a  hacksaw. 

(NOTE:  If  these  activities  have  not  been  accomplished  prior  to  the  test,  ask 
instructor  when  they  should  be  completed.) 
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BASIC  HAND  TOOLS 
UNIT  I 


ANSWERS  TO  TEST 


1,  a.     7  f.  1 

b.  6  g.  2 

c.  4  h.  8 

d.  5  i.  g 

e.  3 

2.  a.     Standard  slot  screwdriver 

b.  Phillips  screwdriver 

c.  Reed  and  Prince  screwdriver 

d.  Clutch  head  screwdriver 

e.  Stubby  screwdriver 
f-  Offset  screwdriver 

g.  Open  end  wrench 

h.  Box  end  wrench 

!•  Combination  wrench 

j.  Adjustable  open  end  wrench 

k.  Flare  nut  wrench 

I.  Pipe  wrench 

m.  Slip  joint  pliers 

n.  Slip  groove  pliers 

0.  Long  nose  pliers 

p.  Diagonal  cutters 

q.  Plier  wrench 

r.  Pinch-off  pliers 

s.  Ball  peen  liammor  ' 
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t.     Soft  face  hammer 

u.     Long  handle  sledge  hammer 

V.     Straight  claw  hammer 

w.    Pin  punch 

X.     Center  punch 

y.     Flat  chisel  (cold  chisel) 

z.     Pry  bar 

aa.    Scatch  awl 

bb.  Wood  chisel 

cc.    Flooring  chisel 

dd.  Bullnose  chisel 

ee.    Flat  file 

ff.    Half  round  file 

gg.    Round  file 

hh.  Triangular  file 

ii.     Point  file 

jj.     File  handle 

kk.   Ratchet  handle 

II.  Socket 

mm.  Deep  socket 

nn.   Hinge  handle  (break-arm) 

00.  Extension 

pp.   Speed  handle 

qq.    Universal  joint 

rr.     Flanno  tool 

ss     ']  ubing  reamer 

tt.     f  iarmq  block 

uu.  Cutter 

/ 

vv.    Geared  ratchyt  type  bender 

/ 

/ 

./ 

/ 


WW.  Pipe  reamer 
XX.  Swage  punch 
yy.  Pipe  cutter 
22.    Drop  light 

aaa.  Cutting  oil  or  lubricating  oil 

bbb.  Hacksaw 

ccc.  Pipe  vise 

ddd.  Safety  glasses 

ece.  Nut  drivers 

fff.  Level 

ggg.  Hex  key  wrenches 
hhh.  Basin  wrench 
iii.  Tap 

jjj.    Dies  and  die  head 
kkk.  Die  stock 
III.    Three-way  pipe  die 
mmm.      T-Handle  tap  wrench 
nnn.  Lever  type  bender 
ooo.  Bending  spring 

f.  5 

g.  2,  3,  5,  7 

h.  1,2,3,4,5 

i.  4 
J".  2 

Discussion  should  include: 
a.  Screwdrivers 

1 )  Grind  flat  tip  square  ■ 

2)  Discard  worn  phillips  tips 

3)  Do  not  hammer  on  screwdrivors 


a.  3 

b.  5 

c.  3 

d.  2 

e.  2 


Wrenches 

1 )  Turn  adjustables  in  proper  direction 

2)  Do  not  hammer  on  wrenches 

3)  Do  not  hammer  with  wrenches 
Pliers 

1 )  Do  not  use  in  place  of  wrench 

2)  Have  handles  insulated  when  working  on  electrical  circuits 
Ham^ners 

1)  Keep  handles  tight      •  .  •  • 

2)  Use  the  proper  type  hammer  for  the  job 
Punches,  chisels,  and  bars 

1 )  Keep  cutting  edges  and  points  sharp 

2)  Keep  head  ground  to  prevent  mushrooming 


1)  Keep  files  on  a  wall  rack 

2)  Do  not  hammer  or  pry  with  a  file 
Socket  sets 

1)  Do  not  use  an  extension  pipe  or  cheater  bar  on  the  handle  of  a  ratchet 

2)  Do  not  use  a  handle  and  extension  pipe  with  thin  wall  sockets 
Tubing  tools 

1)  Oil  threads  on  flaring  tool 

2)  Replace  cutting  wheel  on  cutter  when  dull 
Accessory  hand  tools 

1)  Drop  light  cords  should  not  be  run  over  with  appliance  dollys  or  other 
carts 

2)  Protect  the  blade  on  a  hacksaw  with  i,\  piece  of  cardboard  to  prevent  dulling 
of  the  teeth  -f  ^ 


Files 


I 

3)  Safety  glasses  should  be  kept  in  a  case  when  not  in  use 

4)  Nut  drivers  should  only  be  used  on  hand  tight  nuts,  bolts,  and  screws- 
^           do  not  use  pliers  for  increased  leverage 

5)  Levels  should  never  be  dropped 

6)  Do  not  apply  too  much  force  to  hex  key  wrenches 
j.     Threading  tools 

1 )  Use  plenty  of  cutting  oil  when  threading 

2)  Do  not  keep  taps  and  dies  loose  in  a  drawer 

5.   Performance  skills  evaluated  to  the  satisfaction  of  the  instructor 
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POWER  TOOLS 
UNIT  II 


UNITOBJECTIVP 


After  completion  of  this  unit,  the  student  should  be  able  to  identify  power  tools  used  by 
the  plumber.The  student  should  also  be  able  to  discuss  the  use  of  power  tools  and  list  safety 
precautions  to  be  taken  when  using  them.  This  knowledge  will  be  evidenced  by  correctly 
performing  the  procedures  outlined  on  the  job  sheets  and  by  scoring  85  percent  on  the  unit 
test. 

(NOTE:  The  student  must,  score  one  hundred  percent  on  the  safety  section  of  the  test.) 


SPECIFIC  OBJECTIVES 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1 .  Define  terms  associated  with  power  tools  and  the  use  of  power  tools 

2.  .Identify  power  tools  generally  used  In  residential  plumbing. 

3.  Discuss  the  use  and  care  of  power  tools  used  in  residential  plumbing. 

4.  List  safety  precautions  to  be  applied  in  the  use  of  power  tools  used  in  residential 
plumbing. 

5.  Demonstrate  the  ability  to: 

a.  Install  a  lavatory  hanger  on  a  concrete  wall. 

b.  Cut  out  a  bathtub  drain  opening  in  a  plywood  floor. 

c.  Thread  steel  pipe  with  a  power-driven  vise  stand. 
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POWER  TOOLS 
UNIT  II 

SUGGESTED  ACTIVITIES 

Instructor 

A.  Provide  student  with  objective  sheet. 

B.  Provide  student  with  Information  and  job  sheets. 

C.  Make  transparencies. 

D.  Dispuss  unit  and  specific  objectives. 

E.  Conduct  a  tour  of  the  shop  and  identify  equipment. 

F.  Invite  a  manufacturer's  representative  to  address  the  class.  • 

G.  Conduct  a  demonstration  of  drilling  holes  through  a  rim  joint. 

H.  Give  test.  " 

Student: 

A.  Read  objective  sheet. 

B.  Study  information  sheet. 

C.  Complete  job  sheets. 

D.  Take  test 

INSTRUCTIONAL  MATERIALS 
Included  in  this  unit: 

A.  Objective  sheet 

B.  Information  sheet 

C.  Transparency  masters 

1 .  TM  1-Drilling  Machines 

2.  TM  2--Saws 

3.  TM  3--Concrete  Tools 

4.  TM  4-Threading  Machines 

5.  TM  5--Sewer  and  Drnin  Cleaning  Equipment 
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0.    Job  Sheets 

1 .  Job  Sheet  #1"lnstall  a  Lavatory  I'anger  on  a  Concrete  Wall 

2.  Job  Sheet  #2-Cut  Out  a  Bathtub  Drain  Opening  in  a  Plywood  Floor 

3.  Job  Sheet  #3-Thread  Steel  Pipe  With  a  Power  Driven  Vise  Stand 

E.  Test 

F.  Answers  to  test 

n 

References: 

A.  Blankenbaker,  E,  Keith.  Modern  Plumbing.  South  Hciland,  III:  Goodh«art- 
Wiilcox  Co.,  Inc.,  1978. 

B.  Bureau  of  Naval  Personnel.  Tools  and  Their  Uses.  Washington.  D.C.:  U.S 
Government  Printing  Office,  1971. 

C.  Jacobs,  Clinton  0.,  and  J.  Howard  Turner.  Developing  Shop  Safety  Skills. 
Athens,  Ga.:  American  Assn.  for  Vocational  Instructional  Materials,  1979. 


1?7 


POWER  TOOLS 
UNIT  II 

\ 

INFORMATION  SHEET 

Terms  and  definitions 

A.  Power  tools-Tools  operated  with  electricity,  air,  or  gasoline 

B.  Hand  tools-Tools  which  are  hand  held  and  are  not  operated  by  electricity 
air,  or  gasoline  ' 

C.  Roughi.ig-in  tools-Tools,  both  hand  and  power,  used  to  install  the  initial 
stage  of  the  building's  plumbing,  including  cutting  and  drilling  access  holes, 
and  connecting  piping 

D.  Reciprocating-Moving  in  a  back  and  forth  mption,  as  opposed  to  a  cir- 
cular motion  '  ^ 

E.  Abrasive-Cutting  and  grinding  of  matGrial  by  a  thin  wheel  made  of  a  ha'-J 
stone-like  substance 

^ower  tool?  generally  used  by  the  residential  plumber 

A.  Drilling  machines  (Transparency  1) 

(NOTE:  These  are  often  referred  to  as  drills.  The  si  es  of  drilling  machines 
are -classified  by  the  maximum  size  straight  shank  drill  they  will  hold.) 

1,  Electric  drill  -  1/4" 

2.  Electric  drill  -  1/2" 

a.  Straigh' 

b.  Angle 

3,  Assortment  of  woca  bits 

4.  Extension 

B.  Saws  (Transparency  2} 

1,  Portable  electric  raw 

•2,  Hole,  saw 

3,  Bench  band  saw 

4.  Circular  saw 
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5.  Band  saw  (portable) 

6.  Sabre  saw 

C»    Concrete  tools  (Transparency  3) 

1.  Electric  rotary  hammer 

2.  Air  hammer 

3.  3/8"  hammer  drill 

4.  Electric  chipping  hammer 

D.  Threading  machines  {Transparency  4) 

1.  Portable  electric  pipe  threader 

2.  Portabl'^;  power  drive 

3.  Portable  power  driven  vise  stand 

4.  Pipe  support 

E.  Sewer  and  drain  clerning  equipment  (Transparency  5) 

1.  *  Electric  snake 

2.  Power  drain  cleaner 

a.  Electric 

b.  Compressed  air  or  gasoline 

3.  Glove 

Use  and  care  of  power  tools 
A,     Drilling  machines 

1.  Small  drills  (1/4^*)  develop  more  R.P.M.'s  than  larg^  drills  because  the 
larger  units  are  designed  to  turn  larger  cutt.ng  tools  or  to  drill  in  heavy 
materials,  and  both  of  these  factors  require  a  slower  speed 

2.  The  chuck  key  should  be  strapped  to  the  power  cord 

(MOTE;  Loss  of  the  chuck  key  promotes  short  tempers,  poorly  im- 
provised substitutes  for  the  key,  and  poor  drilling  jobs.) 

3.  The  cutting  tool  must  be  kept  sharp  in  order  to  avoid  forcing  thy 
machine  and  causing  unnecessary  wear  and  short  life 


INFORMATION  SHE  -T 


(NOTE:  Before  cutting  out  for  pipe,  make  sure  all  nails  have  been 
pulled  from  the  area.) 

4.   Drilling  machines  should  be  kept  in  the  storage  box  when  not  in  use  in 
order  to  avoid  damage 

Saws 

1.  Saw  blades  should  be  kept  sharp  in  order  to  avoid  excessive  forcing  of 
the  machine 

2.  Portable  electric  circular  saws  are  used  for  cutting  lumber,  but  can  be 
fitted  with  abrasive  wheels  to  cut  metal  and  concrete 

3.  Power  saws  should  be  operated  at  a  limited  speed  of  ci  *  in  order 
to  avoid  blade  breakage  j 

4.  Reciprocating  power  saws  are  of^en  used  for  cutting  irregular  shaped 
pipe  holes  and  openings  especial|^  in  difficult  to-get-at  places 

5.  Small  reciprocating  power  saws  (saber  saws)  are  helpful  in  cutting  out 
countertops  for  kitchen  sinks  • 

6.  Hole  saws  cut  holes  in  wood  or  metal 
Concrete  tools 

1 .  Used  tor  cutting  into  and  through  concrete 

2.  Hammer  drills  make  holes  in  concrete  by  "hammering"  the  rotatinq 
bit  ^ 

3.  Air  hammers  are  used  to  break  up  large  sections  of  concrete  and  to 
make  large  holes 

4.  Circular  saws  (abrasive  wheels)  are  used  to  cut  openings  fcr  pipes  n 
concrete  walls,  floors,  and  ceilings  • 

Threading  machines 

1 .  Used  for  cutting  threads  to  save  time  and  energy 

2.  Especially  helpful  on  large  jobs  where  a  great  deal  of  thread  ^uttinq  is 
required 

3.  Threading  machines  are  necessary  for  cutting  threads  on  pipe  larqer 
than  2 
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4.  Threading  machines  usually  cut,  ream,  and  thread  pipe 
E.    Sewer  and  drain  cleaning  equipment 

1.  Hand  held  drain  cleaning  machines  are  used  to  clean  out  obstruc- 
tions in  waste  pipes 

2.  Power  .ewer  cleaners  are  designed  to  clean  out  soil  and  sewer  pipes  with 
powerful  motors  and  long,  strong  cables 

Safety  precautions 

A.  Know  the  tool  you  are  using,  its  application,  limitations,  and  potential 
hazards  ^ 

B.  Select  proper  tool  for  the  job 

1.  Don't  try  to  tackle  a  big  job  with  an  undersized  tool 

2.  Makeshift  tools  can  cause  accidents 

C.  Ground  all  tools  unless  double  insulated 

1 .   Three-prong  plug  should  be  plugged  into  a  three-hole  electrical  recepta- 
cle (Figure  1) 

FIGURE  I 


2,   If  adapter  is  used  to  accomodate  two-prong  receptacle,  the  adapt- 
er wire  must  be  attached  to  a  known  ground 

(CAUTION:  Never  rem-^ve  the  ground  plug  from  your  cord.) 

D.     Remove  adjusting  keys  and  wrenches  before  turning  on  tool 

£.     Keep  work  area  free  of  clutter 

(NOTE:  Boards,  boxes,  debris,  and  tools,  can  be  tripping  hazards.) 

F.     Keep  (jua.'ds  in  place  and  in  workinc  order 

1.  Do  not.remove 

2.  Do  not  wedne  out  of  tne  way 
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G.  Always  be  alert  to  potential  hazards  in  your  working  environment  ^ 

1.   Bo  very  cautious  of  damp  locations  when  working  with  electricity 

.  2.   Be  aware  of  the  presence  of  highly  combustible  materials  such  as 
gasoline  and  naptha 

H.  Avoid  accidental  startup 

1 .  Make  sure  switch  is  off  before  plugging  In  cord 

2.  Turn  power  switch  off  when  power  is  interrupted 
(NOTE:  Don't  carry  plugged  in  tool  with  finger  on  switch.) 

I.  Make  sure  saw  blades,  drill  bits,  and  cutters  are  sharp,  clean,  and  regularly 


J.     Use  only  accessories  recommended  by  the  mar,  .facturer 
K.    Do  not  force  tool 

(NOTE:  It  will  do  a  better  and  safer  job  at  its  designed  speed.) 
L.    Wear  safety  glasses 

(NOTE:  Also  use  face  or  dust  mask  if  operation  requires  it.) 
M.    Do  not  overreach 

(NOTE:  Kec'p  proper  footing  and  balance  at  all  times.) 
N,    Never  leave  tool  running  unattended 

1 .  Don't  leave  until  it  comes  to  a  complete  stop 

2.  Don't  leave  until  it  is  disconnected  from  power  source 

3.  Don't  remove  drill  or  bit  until  machine  has  stopped  running 
0,     Don't  surprise  or  touch  anyone  operating  a  power  tool 

(NOTE;  The  distraction  could  cause  a  serious  accident.) 
P.     Never  adjust,  change  bits,  blades,  or  cutters  with  tool  connected  to  power 
Q.    Dress  properly 

1 .   Avoid  loose  clothinq  that  could  catch  in  moving  parts 
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2.  Wear  rubber  boots  in  damp  locations 

3.  Gloves  can  be  caught  by  revolving  machinery 
R.    Secure  work 

(NOTE:  Using  clamps  or  vise  to  hold  work  when  practical  frees  both  hcinds 
to  operate  tool.) 

S.     Do  not  use  tool  with  frayed  cord 

{NOTE:  Return  frayed  cords  for  servicing.  Use  only  heavy  duty  U.L  listed 
extension  cords  of  proper  wire  size  and  length.) 

T.     Never  brush  away  chips  or  sawdust  while  tool  is  operating 

U.    Do  not  attempt  field  repairs 

(NOTE:  Return  for  servicing  any  tool  that  shows  slightest  defect  or  is 
not  operating  properly.) 

V.    Store  tools  in  dry,  secure  location  where  they  won'c  be  tampered  with 
or  stolen 
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electric  drill,  1/2"  anple  electric  drill,  and  assortment  of  wood  bits  courtesy  of  Milwaukee  Tool  Company. 
Illustration  of  1/2"  straight  electric  drill  courtesy  c*  Stanley  Tool  Company. 
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Concrete  Tools 
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Threading  Machines 


Sewer  and  Drain  Cleaning  Equipment 


Compressed  Air  or 
Gasoline  Power 
Drain  Cleaner 
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Glove 


Electric  Snake 


Electric  Power 
Drain  Cleaner 
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POWER  TOOLS 
UNIT  II 


JOB  SHEET  #1.-INSTALL  A  LAVATORY  HANGER  ON  A  CONCREl  E  WALL  . 

EVALUATION:  Given  access  to  tools,  equipment,  and  materials,  install  a  lavatory 
hanger  on  a  concrete  wall.  The  job  will  be  evaluated  by  the  instructor  for 
levelness,  accuracy  of  placement  and  rigidity  of  installation. 

I.  Tools  and  materials 

A.  Lavatory 

B.  Lavatory  hanger 

C.  Rough-in  book 

D.  Seven  anchor  bolxs  (3/8"  x  M/2") 

E.  Drilling  machine,  3/8" 

F.  Masonry  drill,  3/8" 

G.  Straight  screwdriver,  medium 

« 

H.  6' rule  c  tape 

I.  Pencil 

J.  Electrical  extension  cord 

K.  Seven  3/8"  steel  washers 

L.  Level 

II.  Pcpcedure 

A.  Gather  all  the  tools  and  materials  and  carry  to  the  job  site 
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JOB  SHEET  #1 


Study  the  rbugh-in  book  and  determine  height  of  the  ievetory  hanger  instal- 
lation (Figure  1) 

tNOTE:  Elongated  holes  in  hangsr  allow  for  moving  the  hanger  up  or  down 
ai>out  1/2  inch.) 


Figure  1 


1/4"!, 


U7". 

1-1/4"  O.D.'-, 
Tubing  Waste 


J  ^V'  1-1/4"  O.D. 
^    '  Tail  Piece' 


Finished  Floor  Line, 


Top 

i-1/2"10f.  •  \ 
Hanger 

5/16"  Dia. 
Anchor! 

Holesi 

S.P.S.I 

supply'; . 


21-1/2 


Mark  the  wall  (horizontally)  where  the  hanger  is  to  be  installed  (Figure  2) 
FIGURE  2  -  . 


Determine  vertical  location  and  mark  the  wall  (Figure  3) 
FIGURES 
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JOB  SHEET  #1 


E.    Hold  the  hanger  on  the  wall,  over  the  marks  and  mark  location  of  bolt 
holes  for  elongated  holes  (Fi{!ure.4) 

(NOTE:  Center  the  bolt  bole  mark.) 
FIGURE  4| 


F.  Place  the  masonry  drill|in  the  drilling  machine  and  tighten  the  chuck 

G.  Connect  driJIing  machine  to  eiectric  outlet  using  extension  cord,  if  necessary 

H.  Drill  bolt  holes  for  the  elongated  holes  in  the  hanger 
(NOTE:  Drill  hole  1/4"  longer  than  anchor  bolt.) 

I.  Push  anchors  into  bolt  holes 

i 

(NOTE:  The  anchor  should  be  flush  with  the  hole  opening.) 

* 

J.     Place  the  lavatory  hanger  on  the  bolt  holes  and  insert. the  two  screws  with 
washers  into  the  anchors 

(NOTE:  Place  le\^el  on  hanger  and  adjust  accordingly.) 
K.    Tighten  the  two  screws  and  place  the  lavatory  on  the  hanger  ^ 
L    Check  for  correct  height 

(NOTE:  Rim  height  should  be  31".)  ^ 
IVl.    Adjust  hanger  height  if  necessary 

(NOTE:  Loosen  anchor  bolts  if  an  adjustment  is  to  be  madi^.; 
N.    Drill  the  remaining  holes  with  the  hanger  hc:ted  iridhe  correct  position 

(NOTE:  Level  all  work  as  the  job  progresses.) 
0.    PJace  lavatory  ontianger  and  make  final  check  for  height  and  level 
P.     Replace  all  tools  and  equipment  and  clean  up  the  area 

er!c  ■  ■  f.(l^-^ 


POVVER  TOOLS 
UNIT  II 


^JOB  SHEET  #2"CUT  OUT  A  BATHTUB  DRAIN  OPENING  IN  A  PLYWOOD  FLOOR 

1 


EVALUATION:  Given  access  to  tools,  equiprnent,  and  materials,  cut  out  a 
bathtub  dralii  opening  in  a  plywood  floor.  The  instructor  will  evaluate  the 
job  for  neatness  and  accuracy  of  cut. 


II.      Tools  and  equipment 

A.  Keciprocatingpower  saw 

B.  Short,  pointed  wood  cutting  bladd 

C.  Electrical  extension  cord 

D.  -  6' rule, 

E.  Pencil 
II.  Procedure 

(NOTE:  Simulate  a  bathroom  floor  in  the  lab.) 

A.    Gather  all  tools  and  equipment  and  carry  to  the  job  site 

8.    Mark  out  location  of  bathtub  drain  (Figure  1 ) 

(NOTE:  Usually  a  10"  x  5"  hole  is  cut.  Check  for  floor  joists  and  other 
hidden  objects.) 


FIGURE  1 


%  4'-6"^v^Bathtuby>^ 


ERIC 
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JOB  SHEET  #2 


C.  Install  correct  blade  in  saw 

(NOTE:  Make  sure  blade  Is  tight  and  in  correct  position.) 

D.  Connect  saw  to  source  of  power 

E.  Hold  the  saw  low  and  start  the  cut  In  the  center  of  the  marked  out  area 
(Figure  2) 
FIGURE  2 


F.  Press  the  moving  blade  down  and  peneyate  the  plywood,  gradually  bringing 
the  saw  from  horizontal  to  near  vertical  position 

G.  Cut  to  the  line  and  follow  the  line  around  the  entire  rectangle  (Figure  3) 
FIGURES 


H.  Remove  blade  from  saw 

I.  ■    Return  all  tools  and  clean  up  area 
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POWER  TOOLS 
UNIT  II 

JOB  SHEET  #3-THREAD  STEEL  PIPE  WITH  A  PORTABLE 
POWER-DRWEN  VISE  STAND 


EVALUATI5M:  Using  a  portable  power-driven  vise  stand,  cut  thread,  and  ream  | 
one  end  of  aV*  diameter  steel  pipe.  The  completed  threads  must  be  free  of 
nicks  and  burrs,  r 


•  I.     Tools  and  equipment 

A.    Portable  power  driven  vise  stand 
Br    Clean  cloth  ^ 

C.  Safety  glasses 

D.  Pipe 

E.  Pipe  cutter 

F.  Oil  can  and  cutting  oil 
II.  Procedure 

A.  Inse/t  pipe  into  chuck  and  tighten 

B.  Place  cutter  on  pipe  and  allow  handle  of  cutter  to  rest  against  either  one  or 
both  bars  as  required 

C.  Start  machine  and  control  cutting  action  of  cutter  through  handle 

0.  Ream  pipe  in  similar  manner 

E.  Stop  machine  ^ 

F.  Start  2  or  3  threads "6n  pipe  b/  hand  with  ratchet  type  dies 

G.  Start  machine  and  cut  required  number  of  threads,  keeping  oil  on  die  stock 
until  appropriate  threads^  are  cut 

\    H.    Stop  machine,  push  bars  back,  arid  remove  dies  from  pipe  by  hand 

1.  Check  with  instructor  for  evaluation  of  job 

J.     Clean  up  area  and  return  tools  and  equipment 
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POWER  TOOLS 
UNIT  II 


1 .  Match  the  terms  on  the  right  to  the  correct  defthitions 


a.  Voois  operated  with  electricity,  air,  or  gaso* 
line 


_b.  Tools  which  are  hand  held  and  are  not  oper- 
ated by  electricity,  air/ or  gasoline' 

^c.  Tools,  both  hand  and  power,  used  to  install 
the  initial  stage  of  the  building's  plumbing, 
including  cutting  and  drilHng  access  holeS)  and 
collecting  piping 

_d.  Moving  in  a  back  ami.  forth  motion,  as  op- 
posed to  a  circular  motion 

^e.  Cutting  and  grinding  of' material  by  a  thin 
wheel  made  of  a  hard  stone-lil<e  substance 


1.  Hand  tools 

2.  Reciprocating 

I 

3.  Power  tools 

4.  Abrasive 

5.  Roughing-in  tools 


2.  Identify  power  tools  generally  used  in  residential  plumbing. 


d.    Threading  machines 


e.    Sewer  and  drain  cleaning  machines 


List  10  safety  precautions  to  be  applied  in  the  use  of  power  tools  used  In  residential 
plumbing. 


b. 
c. 

d.  • 
e. 

f.  .  . 

9- 

h. 

■ 

I. 

i.  '  ' 

Demonstrate  the  ability  to: 

a.  Install  a  lavatory  hanger  on  a  concrete  wall. 

b.  Cut  out  a  bathtub  drain  opening  in  a  plywood  floor. 

c.  Thread  steel  pipe  with  power-driven  vise  stand. 

{NOTE:  If  these  activities  have-  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 
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POWER  TOOLS 
UNIT  II 


ANSWERS  TO  TEST 


1. 

a. 

3 

b. 

1 

c. 

5 

d. 

2 

e. 

4 

2. 

a. 

Circular  saw 

b. 

Portable  electric  saw 

c. 

1/4"  electric  drill 

d. 

Sabre  saw 

e. 

Portable  power  drive 

f. 

Pipe  support 

g.  Assortment  of  wood  bits 

h.  Portable  electric  pipe  threader 

i.  1/2"  straight  electric  drill 
].  Hole  saw 

k.  Electric  snal<e 

L  1/2''  angle  electric  drill 

m.  Bench  band  saw 

n.  Portable  band  saw 

o.  Electric  rotary  hammer 

p.  Air  hammer 

q.  3/8*'  hammer  drill 

r.  Electric  chipping  hammer 


s.     Electric  power  drain  cleaner 

t.     Compressed  air  or  gasoline  power  drain  cleaner 

u.  Extension 

V.  Glove 

w.    Portable  power  driven  vise  stand 
Discussion  should  include: 

a.  Drilling  machines  • 

1.  Small  drills  {1/4"t  develop  more  R.P.M.'s  than  "^rge  drills  because  the  l^^^^^^^^^ 
units  are  designed  to  turn  larger  cutting  tools  or  to  drill  in  heavy  materials, 
and  both  of  these  factors  require  a  slower  speed 

2.  The  chuck  key  should  be  strapped  to  the  power  cord 

3.  The  cutting  tool  must  be  kept  sharp  in  order  to  avoid  forcing  the  machine 
and  causing  unnecessary  wear  and  short  life 

4.  Drilling  machines  should  be  kept  in  the  storage  box  when  not  in  use  in 
order  to  avoid  damage  ' 

b.  ,  Saws° 

1.  Saw  blades  should  be  kept  sharp  in  order  to  avoid  excessive  forcing  of 
the  machine  ' 

2.  Portable  electric  circular  saws  are  used  for  cutting  lumber,  but  can  be  fitted 
with  abrasive  wheels  to  cut  metal. and  concrete 

3.  Power  saws  should  be  operated  at  a  limited  speed  of  cut  in  order  to  avoid 
blade  breakage 

4  Peciprocating  power  saws  are  often  ustd  for  cutting  irregular  shaped  pipe 
holes  and  openings  especially  in  difficult  to-get-at  places 

5.  Small  reciprocating  power  saws  (saber  saws)  are  helpful  in  cutting  out 
countertops  for  kitchen  sinks 

6.  Hole  saws  cut  holes  in  wood  or  metal 

c.    Concrete  tools 

1 .  Used  for  cutting  into  and  through  concrete 

2.  Hammer  drills  make  holes  in  concrete  by  "hammering"  the  rotating  bit 

3.  Air  hammers  are  used  to  break  up  large  sections  of  concrete  and  to  make 
"  large  holes  <^q  ^ 


EQUIPMENT 
UNIT  III 


UNIT.OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  identify  the  equipment  used  in 
the  residential  plumbing  trade.  The  student  should  also  be  able-  to  match  correct  use  and 
care  statements  to  a  specific  piece  of  equipment  and  list  safety  rules  for  operating  an  air- 
acetylene  torch  outfit.  This  Icnowledge  will  be  evidenced  by  correctly  performing  the 
procedures  outlined  on  the  job  sheets  and  by  scoring  85  percent  on  the  unit  test. 

(NOTE:  The  student  must  score  one  hundred  percent  on  the  safety  section  of  the  test.) 


SPECIFIC  OBJECTIVES 


After  completion  ov  this  unit,  the  student  should  be  able  to: 

1.  Match  tsrms  associated  v/ith  equipment  to  correct  descriptions  and  definitions. 

2.  Identify  equipment  generally  used  in  residential  plumbing. 

3.  Match  types  of  equipment  to  the  correct  use  and  care  statements. 

4.  List  safety  precautions  related  to  operating  an  air-acetylene  torch  outfit. 
^  5.  Demonstrate  the  ability  to: 


a. 

Light  and  adjust  the  air-acetylene  torch. 

b. 

Set  up  and  adjust  the  builder's  level. 

c. 

Set  up  and  light  a  propane  furnace. 

d. 

Set  up  an  inflatable  rubber  test  plug  in  a  pipe. 

e. 

S'jt  up  a  mechanical  test  plug  in  a  pipe. 

f. 

Set  up  and  operate  a  ratchet  lever  hoist. 

g- 

Grind  d  flat  tip  screwdriver 

h. 

Grind  the  head  of  a  cold  chisel  or  punch 

i. 

Sharpen  a  cold  chisel. 
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EQUIPMENT 
UNIT  III 

'    SUGGESTED  ACTIVITIES 

Instructor: 

A.  Provide  student  with  objective  sheet. 

B.  Provide  student  with  information  and  job  sheets. 

C.  Make  transparencies. 

0.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  sheet. 

F.  Demonstrate  ar^d  discuss  tht  procedures  outlined  in  the  job  sl^eets. 

G.  AVrange  for  r.    ufacturer's  representative  to  address  the  class.  \^ 

H.  ,  Give  a  safety  talk  on  gas  and  gas  equipm|nt 

1.  Give  test. 

Student;  *  •  " 

A.  Read  objective  sheet. 

B.  Study  information  sheet. 

C.  Complete  job  sheets. 

D.  Take  test. 

.  '  INSTRUCTIONAL  MATERIALS 

Included  in  this  unit: 

A.  Objective  sheet 

B.  Information  sheet 

C.  Transparency  masters 

1.  TM  1 -Test  Equipment 

2.  TM  2  "Air-Acetylene  Torch  Outfit 

3.  TM  3  "Air- Acetylene  Torch  Outfit  (Continued) 

20.9 


I 
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4.  TM  4-Air-Propane  Torch  Outfit 

5.  TM  5--Air-Prop?ne  Torch  Outfit  (Continued) 

6.  Tiyije-Furnare  Equipment 

7.  TM. 7" Ladders 

8.  TM  8"  Site  Layout  and  Measuring  Tools  • 

9.  TM  9-Hoists,  Dolly,  and  Hand  Truck 

10.  TM  10--Cleaning  and  Excavating  Equipment 

11.  TM  11  "Excavating  Equipment 

12.  TM  12--Cast  Iron  Pipe  Assembly  Tools 

13.  TM  13--Wrenches  ^ 

14.  TM  14--Pipe  Cutting  Equipnient 

15.  TM  15--Cast  Iron  Pipe  Cutters 

0.    Job  sheets  ^ 

1.  Job  Sheet  #1 -Light  and  Adjust  the  Air-Acetylene  Torch 

2.  Job  Sheet  #2--Set  Up  and  Adjust  the  Builder's  Level 

3.  Job  Sheet  #3--Set  Up  and  Light  a  Propane  Furnace 

4.  Job  Sheet  #4~Set  Up  an  Inflatable  Rubber  Test  Plug  in  a  Pipe 

5.  Job  Sheet  #5-Set  Up  a  Mechanical  Test  Plug  in  a  Pipe 

6.  Job  Sheet  #6--Sef  Up  and  Operates  Ratchet  Lever  Hoist 

7.  Job  Sheet  #7-Grind  a  Flat  Tip  Screwdriver 

8.  Job  Sheet  #8~Grind  the  Head  of  a  Cold  Chisel  or  Punch 

r 

9.  Job  Sheet  #9--Sharpen  a  Cold  Chisel 

E.  Test 

F.  Answers  to  test 
II.  References: 

A.  Blayton,  Joseph  W.  Plumbing  Apprentica  Training.  Washington,  DC:  Joint 
Apprentice  Test,  1951. 

B.  Blankenbaker,  E.  Keith.  Modern  Plumbing.  South  Holland,  II;  Goodheart- 
Wiilcox  Co.,  Inc.,  1978. 
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EQUIPMENT 
UNIT  111 


INFORMATION  SHEET 

Terms  and  definitions 

A.  Propane»A  heavy,  flammable,  gaseous,  paraffin  hydrocarbon  found  in 
^  crude  petroleum  and  natural  gas  and  used  as  a  fuel 

B.  Torch-Tool  used  to  create  a  controlled  flame  which  is  used  for  soldering 
copper  fittings 

C.  Acetylene-A  colorless,  gaseous  hydrocarbon  made  by  the  action  of  water  on 
calcium  carbide  and  used  as  a  fuel 

D.  Test-Isolating  a  piping  system  with  plugs  of  various  types  and  applying  air 
pressure,  water,  smoke  or  other  agents  in  order  to  check  for  leaks  in  the 
system     ■  ^ 

« 

E.  Hoist-Instrument  used  to  lift  heavy  objects  with  tlie  least  amount  of  strain 
on  the  worker 

F.  Optical  instruments-Instruments  used  to  determine  grade  when  .install- 
ing long  lengths  of  pipe 

G.  Trench-Excavation  made  for  the  installation  of  pipe  > 

H.  Bench  grinder-Electric  powered  grinding  wheel  used  to  sharpen  tools  and 
wear  away  excess  metal  from  various  objects 

Equipment  generally  used  in  residential  plumbing 

A.    Test  equipment  (Transpcirency  1) 

1.  Mechanical  test  plug 

2.  Inflatable  rubber  test  plug 

3.  Tire  pump 

4.  Test  gauge  assembly 

5.  Test  caps 

6.  Manometer 
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INFORMATION  SHEET 


Torches 


1 .  Air-acetylene  torch  outfit  (Transparencies  2  and  3) 

a.  Acetylene  tanks 

1)  "MC"  acetylene  tank 

2)  "B"  acetylene  tank 

b.  Torch  handle 

c.  Hose 
...d.  Regulator 

High  temperature  wraparound  flame  tip 

f.  Tips- 

g.  Halide  torch  leak  detector 

h.  Striker 
■  1.     Cylinder  wrench 

2.  Air-propane  torch  outfit  (Transparencies  4  and  5)  , 

a.  Propane  tanks 

1)  Liquified  petroleum  cylinder,  20  lbs.  capacity 

2)  Liquified  petroleum  cylinder,  2-1/2  lbs.  capacity 

b.  Torch  handle 

c.  Regulator 

d.  High  temperature  wraparound  flame  tip 

e.  Standard  tips 

f.  Halide  torch  leak  detector 


Striker 


i.  Tankl<fey 


INFORMATION  SHEET 

Furnace  equipment  (Transparency  6) 

1.  Propane  furnace 

2.  Lead  ladle 

3.  Lead  pot 

4.  Joint  runner        "  . 
Ladders  (Transparency  7) 

1.  Stepladder  \ 

2.  Single  ladder 

3.  Extension  ladder 

4.  Scaffolding 

c  ■ 

Site  layout  and  measuring  tools  (Transparency  8) 

1.  Builder's  level 
2..  Hand<4evel 

3.  100' steel  tape 

4.  Chalk  line  and  reel 

5.  Plumb  bob 

6.  Rubber  hose  . 
Hoists  (Transparency  9) 

\-  1 .  Hand  chain  hoist 

2.  Ratchet  lever  hoist 

3.  Ropes  and  slings 

4.  Gin  block  ; 

Dollies  and  hand  trucks  (Transparency  9) 

1.  Dolly 

2.  HandtrucK 
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INFORMATION  SHEET 

H.    Cleaning  equipment  (Transparency  10) 

1.  Bench  brush 

2.  Push  broom 


I 
\ 

3.  Hand  broom  \ 
I .     Excavating  equipment  (Transparencies  1 0  and  1 1 )       \^  ■ 
1.   Round  point  shovel 

■2.  Sou ve  point  shovel  \ 

3.  Sharp  shooter  shovel 

(NOTE:  The  above  listed  shovels  are  made  with  long  and  short  han- 
dles.) . 

4.  Power  trencher 

5.  Backhoe 

J.     Cast  Iron  pip6  assembly  tools  ^Transparency  12) 

1.  Pipe  puller 

2.  Lubricant 

3.  Lead  hammer 

4.  Lubricant  brush 
K.    Wrenches  (Transparency  13)  - 

1 .  Light  duty  chain  wrench 

2.  Heavy  duty  chain  wrench  ^ 
>    3.  24",  36"  3t.aight  pipe  wrenches 

L.    Pico  cutting  equipment  (Transparency  14) 

1.  Vise  Stand 

2.  Pipe  reamers  ' 

3.  Wheel  pipe  cutter   ,  * 


INFORMATION  SHEET 


M.   Cast  Iron  pipe  cutters  (Transparency  \B)  ^ 

1.  Ratchet  cutter  ^ 

2.  Squeeze-type  cutter 

3.  Hydraulic  cutter 

4.  Caulking  hammer  and  chisel  < 
Use  and  care  of  equipment 

A.  Test  equipment  (Transparency  1) 

1.  Mechanical  test  plugs  are  used  to  seal  a  drainage  system,  or  part  of  a 
drainage  system  in  order  to  check  for  leaks  . 

2.  Tire  pumps  are  used  to  inflate  rubber  test  plugs  after  they,  are  inserted 
in  the  piping  system  ,  i 

3.  Test  gauge  assembly  is  used  to  attach  tbe  air  pump  to  the  piping  system. 
belFig  tested  and  to  show  amount  of  pressure  on  a  gauge 

4.  Test  caps  are  used  to  seal  ends  of  pipes  in  order  to  seal  the  system  for  a 
"test  . 

5.  The  manometer  is  a  device  used  to  measure  the  amount  of  pressurs. 
?  developed  in  a  piping  system  being  tested 

6.  Halide  torches  are  used  to  detect  leaks  in  piping  systems 

(NOTE:  Freon  is  introduced  into  the  finished  plumbing  system  through 
the  water  closet  ^trap  and  any  freon  gas  that  seeps  out  from  a  leak  is 
detected  because  the  flame  on  the  halide  torch  will  turn  green.) 

B.  Torches  and  furnaces  (Transparencies  2, 3,  4,  5,  and  6) 

1 .  Torches  (in  residential  plumbing)  are  used  to  heat  copper  tube  and  melt 
solder  to  make  sweat  joints 

2.  Torch  tips  must  be  handled  carefully  in  order  to  avoid  denting  and 
crimping 

a 

(NOTE:  A  damaged  tip  can  cause  a  faulty  flame.) 

,  3.  Torches  must  be  kept  clean 

(NOTE:  Molten  solder  falling  onto  torch  can  clog  air  vents  and  torch 
V  •        tip.)  • 
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INFORMATION  SHEET 

4.  Torches  are  used  to  melt  lead  from  caulked  cast  Iron  joints 

5.  Proper  tools  must  be  used  to  open  gas  tanks:  a  "T"  wrench  for  propane 
tank,  a  cvllnderwrench  for  acetylene  tank 

6.  Furnaces  are  used  to  melt  lead  for  caulking  cast  iron  soil  pipe 

7.  Furances  must  be  kept  clean 

(NOTE:  Molten  lead  falling  onto  furnace  cgn  clognair  vents  and  burner 
,orifice.)i 

8.  Furnaces  must  be  handled  carefully  in  order  to  avoid  damage  to  the 
burner  and  gas  valve 

Ladders  (Transparency  7) 

1.  The  stepladder  is  used  when  worKing  short  distances  above  ordin- 
ary reach  level 

2.  Stepladders  are  handy  for  climbiflfg  in  and  out  of  trenches  which 
arM'-6'deep 

(NOTE:  Trenches  over  6'  deep  should  be  provided  with  single  ladders 
which  extend  above  .the  top  of  the  trench.) 

3.  Single  ladders  are  used  to  reach  the  roof  of  single  stdry  buildings 

(NOTE:  Legs  of  single -and  extension  ladders  should  be  secured  In 
ordet-to  avoid  slipping.)  ^. 

4.  Single  ladders  are  used  in  new  buildings  where  no  staircases  have 
-  been  installed 

(CAUTION:  Do  not  use  step  ladders  to  reach  areas  which  necessi- 
tate standing  on  the  top  step  of  the  ladder.) 

5.  Extension  ladders  are  used  to  reach  the  roof  of  two  story  buildings 

e   Scaffolds  are  usually  provided  by  bricklayers,  plasterers,  andAor  painters 
•  and  are  sometimes  used  bv  plumbers  to  reach  high  places  in  the  build- 
ing 

(CAUTION:  Care  should  be  taken  when  working  on  scaffolds  as  their 
construction  and  set-up  is  not  always  safe.) 

Layout  and  measurinr  tcols  (Transparency  8) 

1,  The  builder's  level  is  used  by  the  residential  plumbers  primarily  to 
determine  pitch  of  long  runs  of  pipe 
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2.  S!nci9  long  runs  of  residential  piping  are  mostly  underground  installa* 
,5v^ons,  trench  extavations  are  usually  determined  with  thf  use  of  the 

builder's  level 

3.  Hand  levels  are  useful  for  making  rough  measurements  of  trench 
depths  '  • 

4.  A  handy  way  to  develop  pitch  neasurement  on  long  runs,  when  build- 
er's levels  are  not  present,  is  to  use  a  length  6f  hose  (Figure  3)  - 

Flgurg3 

fv— 1/2"  Glass  Tube 


Water;       "  G  rou  ndi    ^  \ 
Stakei 


•  Soft  Rubber: 
Tubingl 


'v^Any  Required  Distance; 


_  •     '      .-  V  / 

Hoists  (Transparency  9)  ^ 

1.  Hand  chain  hoists  are  use'd  to  raise  or  lower  heavy  objects  or  to  hold^ 
them  temporarily  in  position 

2.  A  hand  chain  hoist  or  ratchet  lever  hoist  will  lift  or  pull  heavy  loads  for 
short  distances 

3.  Ropes  and  slings  help  make  lifting  easielr  and  help  prevent  strains  and 
.  ^ruises 

(NOTE:  Use  of  correct  knots  prevents  slippage  and  possible  accidents.) 


Running  Bowline  Double  Turn 

And  Two 
Half.  Hitches 


Double  Turn 
And  Two 
Half  Hitches 


Around  Beam  Around  ^  Pipe 
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4.  Gin  blocks  permit  liflht  and  medium  weight  objects  to  be  lifted  consid- 
,  erable  distances  with  savings  of  time  and  energy 

F.  Dollies  and  hand  trucks  (Transparency  9) 

) ,  Dollies  can  transport  hediy  objects  along  level  surfaces  and  slight  grades 

*  ' '  2    Han^  trucks  ^an  transcfort  heavy  objects  over  rough-aground,  up  and 
down  stairs,  up  and  dovfrn  steep  grades,  and  over  level  surfaces 

G.  Excavating  equipment  (Transparencies  10  and  11 ) 

1 .  Round  pointed  shovels  are  used  for  general  digging  purposes 

2  Square  pointed  shovels  are  used  for  cutting  straight  lines  in  grass  sod, 
squaring  corners  of  excavations,  and  helping  ^o  make  tunnels  under 
sidewajks,  shrubs,  driveways  or  'porches 

3.  Sharp  shooter  shovels  are  used;;to  m^e  tunnels  under  sidewalks, 
shrubs,  driveways,  porches,  and  footings 

■  4.  Power  trenchers  are  used  to  dig  narrow  and  comparatively  shallow 
•  trenches 

(NOTE:  These  machines  are  excellent  for  sojls  with  little  or  no  stones.) 

5.  Backhoes  dig  wide  (average  18"-24")  and  deep  (average  8'-10')  trenches 

(NOTE:  Backhoes  are  recommended  for  use«in  stoney  and  hard  soils.) 

(CAUTION:  Power  trenchers  and  backhoes  should  .be  operated  by 
experienced  equipment  operators.) 

H.    Cast  iron  pipe  assembly  tools  (Transparency  12) 

1 .  Neoprene  gaskets  are  made  in  sen/ice  weight  for  service  weight  soil  pipe 
and  fittings 

2.  Assembly  tools  are  used  to  pull  east  iron  pipes  and  fittings  together 

3.  Lead  hammers  are  used  to  install  fittings 
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Safety  precautions  related  to  operating  an  air-acetylene  torch  outfit 


A.  Regulator 


1. 


Keep  regulator  off  when  not  in  use 


2. 


Be  sure  to  turn  adjustment  screw  completely  off  prior  to  start  up 


(NOTE:  Failure  to  turn  screw  off^  may  burst  the  regulator  which 
may  cause  injury  to  the  operator 


3. 


Inspect  all  nuts  and  connections  prior  to  using  the  regulators 


4.  Do  not  force  connections  of  hoses  and  regulators 

5.  Use  the  proper  regulator  on  the  proper  cylinder 

6.  ^  Do  not  exceed  recommended  pressures 

7.  Have  only  skilled  mechanics  repair  faulty  regulators 

B.  Gauges^ 

1.  Keep  glass  protected  from  breaking  v 

2.  Replace,  any  broken  gauge  glasses 

2*  Do  not  attempt  to  repair  a  defective  gauge 

C.  Hoses 

1.  Test  hoses  for  leaks  by  immersing  in  water  at  normal  working  pressure.^ 
(NOTE:  Leaky  hoses  should  be  prpperly  repaired  or  replaced.) 

2.  Use  only  one  type  of  gas  in  the  hose 

(NOTE:  A  mixture  of  different  gases  in  the  hose  could  result  in  an 
explosion.) 

3.  Avoid  dragging  the  hose  on  a  greasy  floor 


4.  Avoid  circumstances  where  a  hose  can  be  rolled  upon,  kinked,  burned, 
or  subjected  to  failing  objects  or  hot  metals 

5.  Keep  hose  connections  tight 


6.   Do  not  repair  a^hose  with  tape 
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7.  Keep  the  hose  properly  rolled  and  stored  when  not  In  use 

(NOTE :  Spring  type  hose  reels  &re  also  available.) 
Torches  • 

1.  Keep  all  connections  to  the  torch  tight 
(NOTE:  Test  them  accordingly.) 

2.  Any  torch  suspected  of  being  faulty  should  be  repaired  by  a  competent 
serviceman 

3.  Avoid  any  contact  with  greasy  or  oily  substances 

4.  Restrictions  in  the  tip  may  cause  baclj:  pressure  and  leakage 
(NOTE:  Handle  tips  carefully.) 

Torch  tips  *• 

1 .  Do  not  remove  a  tip  from  the  torch  when  it  is  hot 
(NOTE:  Allow  it  to  cool  first.) 

2.  Use  the  manufacturer's  wrench  to  remove  the  torch  tip 
(NOTE:  Do  not  use  pliers.) 
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Rubber  Spreader 

/ 


Mechanical  Test  Plug 


Test  gaugq  assembly 


Test  Equipment 


Inflatable  Rubber  Test  Plugs 


Tire  Pump  for 
Inflating  Test 
Plug  and  Bajjs 


Hose  to 

Plumbing  ^^x-^m 
System  j^^^ 


Copper  Plastic 

Test  Cap  for 
copper  or  plastic 


1  Difference  Between 
the  Two  Water  Levels 


Test  Cap  for  tljireaded  pipe 
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Manometer 
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Air-Acelylene 


Torch  Handle 


Regulator 


High  Temperature 
Wraparound  Flame  Tip 
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Air-Acetyjen^  Torch  Outfit 

(Continued) 


CylindeM/yrench  , 
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Air-Propane  Torch  Outfit 


Air-Propane  torch  Outfit 

(Continued) 


Halide  Torch 
Leak  Detector 


Liquified  Petroleum 
Cylinder  2  1/2  lb.  Capacity 


Striker 
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Tank  Key 


Liquified  Petroleum  ! 
Cylinder  20  lb.  Capacity 


Hose 
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Hoists,  Dplly,  dnd  Hand  Truck 


Hand  Chain  Hoist 
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_Ropes  and  Slings 


NYLON  LIFTING  SLINGS 


Ratchet  Lever  Hoist 


Dolly 


Gin  Block 


K    id  Truck 
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Cleaning  and  Excavating  Equipment 


Push  Broom 


Broom 


3ench  Brush 


Sharp  Shooter 


Long  Handle 
Square  Point  Shovel 


Long  Handle  X^gfj 
Round  Point  Shovel 
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Gast_lrqn  Pipe  Assembl^ogte 


Wrenches 


Cutting  Equipment 


— u 


Pipe  Reamer 


Wheel  Pipe  Cutter 

For  cutting  iron  pipe 


2\Z 


.4, 


Pipe  Cutters 


'am 


RATCHET  CUTTE-R 


CAULKING  HAMMER 


^ — rrf^ " " '  iiiiiig  ir 

COLD  CHISEL 
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JOB  SHEET  #1-LIGHT  AND  ADJUST  THE  AIR-ACETYLENE  TORCH 


EVALUATION:  Given  access  to  tools'and  equipment,  light  and  adjust  the  air- 
acetylene  torch.  Evaluation  will  include  use  of  correct  safety  precautions,  ^ 
correct  use  of  tools,  and  neatness  of  work  performed. 


I.      Tools  and  materials 


B.  Acetylene  tank  valve  wrench 

C.  Striker 

0.    Safety  glasses 
II.  Procedure 

(NOTE:  Tank  should  be  purged  before  regulator  is  installed.) 

A.  Put  on  safety  glasses 

B.  Open  tank  valve  1/2  of  a  turn 


(NOTE:  Leave  tank  key  on  tank  valve  while  using  this  equipment.)  | 

C.  Check  system  for  leaks  with  soap  bubbles 
(CAUTION:  Never  check  for  a  gas  leak  with  a  flame.) 

D.  Open  torch  handle  valve  1/4  of  a  turn 

E.  Strike  striker  immedii^tely 

F.  Upon  ignition  of  flame,  open  torcfj  valve  another  1/2  of  a  turn 

(CAUTION:  If  flame  does  not  Ignite  Immediately,  shut  off  valve  on  handle. 
Delayed  ignition  could  cause  an  explosion.) 

G.  Adjust  flame  so  that  inner  blue  cone  is  about  1  1/2"  long 

(NOTE:  If  there  is  an  air  gap  between  the  inner  blue  cone  and  the  torch  tip, 
the  regulator  adjusting  scew  may  need  to  bs  turned  counterclockwise  in 
order  to  decrease  the  pressure.) 


A. 


Air-acetylene  torch  outfit 


JOB  SHEET  #1 


H.  Extinguish  by  closing  tank  valve  first 

I.  Let  flame  burn  Itself  out 
J.  Close  torch  handle  valve 
K.  Roll  up  hose 

L.  Put  away  equipment 


EQUIPMENT 
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ibB  SHEET  #2.-SET  UP  AND  ADJUST  THE  BUILDER'S  LEVEL 


EVALUATION:  Given  access  to  the  builder's  level  and  an  appropriate  Ideation, 
set  up  and  adjust  the  builder's  level.  Evaluation  will  include  correct  methods 
used,  care  of  the  instrument,  and  accuracy  of  the  set  up. 


i.      Tools  and  equipment 

A.  Instrument 

B.  Tripod 
II.  Procedures 

A.    Grasp  the  two  legs  of  the  tripod  that  are  nearest  you  and  set  the  leg  shoes  in 
the  ground  &k--wI  three  feet  apart  (Figure  1) 


FIGURE  1  i 


B.  Swing  iiif  r  leg  out  to  form  a  triangle  _  '  , 

(NOTE:  If  the  ground  is  not  level,  you  may  have  to  change  the  position  of 
the  tripod  in  order  to  keep  headplate  level.) 

C.  Tighten  leg  thumb  nuts 

D.  Check  headplate  to  see  if  it  is  level  (Figure  2) 
FIGURE  2 


217 


JOB  SHEET  #2 


E.    Remove  instrument  from  carrying  case  by  lifting  the  level  bar  (Figure  3) 

(CAUTION:  Never  grasp  the  telescope  barrel  while  removing  instrument  from 
carrying  case.)     ■■nKSHHE^^  \ 

>  FIGURES. 


Attach  instrument  to  head  plate  by  screwing  it  down  (Figure  4) 

(CAUTION:  Keep  a  firm  grip  on  instrument  until  it  is  securely  In  position  on 
tripod.) 


FIGURE  4 


G.  Remove  dust  cap  from  front  lens 

(NOTE:  The  dust  cap  should  be  kept  in  place  in  order  to  protect  the  lens  from 
dust  or  scratches.) 

H.  Attach  sun  shade  to  the  instrument 

I.  Align  telescope  barrel  directly  over  one  pair  of  leveling  screws  (Figure  5) 
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(NOTE:  The  leveling  screws  will  be  used  just  as  the  name  indicates,  to  level 
the  instrument.)  _.    ,  * 


FIGURES! 


By  rotating  screws  under  the  barrel,  bring  bubble  to  the  center  of  the  level- 
ing tube  (Figure  6) 

(NOTE:  Move  your  thumbs  in  opposite  directions.) 


FIGURES 


I 


Check  bubble  to  see  if  centered  i 
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Turn  instrument  clockwise  tnrough  90  degrees  to  align  with  the  other  pair 
leveling  screws  (Figure?)        .  •       .  ^,  , 

FIGURE  7  1  t^v%5 


Brin^bubble  to  center  of  marks  by  rotating  leveling  screws 

Turn  instrument  clockwise  through  90  degrees  to  bring  it  parallel  with  first 
pair  of  leveling  screws 

Center  bubble  again 

Turn  Instrument  clockwise  through  90  degrees  to  bring  it  parallel  with 
second  pair  of  leveling  screws 

Center  bubble  again 

(NOTE:  Bubble  should  stay  in  center  regardless  of  what  direction  the 
telescopejs  pointing.) 

Focus  cross  hajrs  so  that  they  appear  sharp  and  clear  (Figure  8) 

(NOTE:  Focusing  is  accomplished  by  looking  through  the  eye  piece  and  by 
turning  the  eye  piece  ring  until  the  cross  hairs  become  sharp  or  clear.  ) 

RIGURE8;  .  >'  / 
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S.    Cross  hairs  should  now  be  focused,  but  the  target  may  not  be  in  focus 

T.    By  rotating  the  focusing  screw,  bring  target  into  sharp  focus  (Figure 
9)  . 

(NOTE:  When  cross  hairs  and  target  are  in  sharp  focus,  you  should  be 
able  to  read  a  rod  accurately.) 

FIGURE  9 
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JOB  SHEET  #3-SEt  UP  AND  LIGHT  A  PROPANE  fURNACE 


EVALUATION:  Given  access  to  tools,  equipment,  and  nnaterials,  set  up  and 
light  a  propane  furnace.  Evaluation  will  include  use  of  safety  precautions,  cor- 
rect methods  of  workmanship,  and  neatness  of  the  work  perfbrmed. 

\ 

I.     Tools  and  equipment 


A.    Propane  tank 


B.  Furnace 


C.    Tank  key 


D.  Matches 


E.  Short  length  of  oakum 

F.  Safety  glasses 


G.  Matches 


II.    .  Procedures 

A.    Place  the  tank  on  a  level  section  of  floor,  well  away  from  any  Inflammable 
material 


(NOTE:  Put  on  safety  glasses) 


B.    Install  the  furnace  on  the  tank 


(NOTE:  The  furnace-tank  connection  has  right  hand  threads) 

C.    Twist  the  oakum  into  a  fairly  tight  string  (to  avoid  burning  too  quickly)  and 
ignite  one  end  with  a  match  • 

0.    Open  tank  valve  slowly  and  ignite  gas  at  furnace 

E.  Adjust  flame  to  desired  quantity 

F.  ^  Ask  instructor  for  approval  of  job 
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JOB  SHEET  #4--SET  UP  AN  INFLATABLE  RUBBER  TEST  PLUG  IN  A  PIPE 


EVALUATION:  Given  access  to  tools,  equipment  and  materials,  set  up  an  in- 
flatable rubber  test  plug  in  a  pipe.  Evaluation  will  include  correct  use  of  tools, 
accurracy  of  work,  and  care  in  handling  equipment. 


i.      Tools  and  equipment  ' 

A.  Rubber  test  plug 

B.  Tire  pump 

C.  Pipe 

0.    Clean  cloth 
E.    Safety  glasses 
II.  Procedures 

A.  Wipe  the  inside  of  the  pipe  with  the  cloth  to  remove  any  obstructions 
or  objects  which  could  damage  the  plug 

(NOTE:  Wear  safety  glasses) 

B.  Connect  the  test  plug  to  the  pump  hose 

C.  Insert  the  test  plug  Into  the  pipe 

(NOTE:  No  part  of  the  glug  must  extend  beyond  the  end  of  the  ^ipe) 

D.  Inflate  the  test  plug  until  it  is  firm  and  tight  in  the  pipe  (Figure  1) 

FIGURE  I 
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Ask  instructor  for  approval  of  job 

Clean  up  the  area  and  replace  tools  and  equipment 


\ 


\ 
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JOB  SHEET  #5-.SET  UP  A  MECHANICAL  TESt  PLUG  IN  A  PIPE 


EVALUATION:  Given  access  to  tools,  equipment,  and  materials,  set  up  a 
mechanical  test  plug  in  a  pipe.  Evaluation  will  include  correct  use  of  tools, 
accuracy  of  work,  and  care  in  handling  equipment. 


I.  Tools  and  equipment  ^ 

A.  Test  plug 

B.  Pipe 

C.  Oil  can 

D.  12"  pipe  wrench 

E.  Clean  cloth 

F.  Safety  glasses 

II.  Procedures 

A.    Put  on  safety  glasses 

6.    Turn  the  wing  nut  counterclockwise,  loosening  the  test  plug 

C.  Lightly  oil  the  threadec^ portion  of  the  plug 

(NOTE:  Avoid  getting  oil  on  the  rubber  sleeve  of  the  plug  as  oil  can  damage 
rubber.) 

D.  If  the  pipe  end  of  the  plug  Is  not  to  be  used  to  fill  the  system  with  water, 
tighten  the  cap  with  the  12"  wrench 

(NOTE:  Use  pipe  dope  on  the  male  threads  to  help  ensure  a  seated  joint.) 

E.  Turn  the  wing  nut  clockwise  until  it  is  snug  against  the  cone  of  the  plug 
(Figure  1) 


FIGUREI 


Rubber  Sleeve 


Wing  Nut 
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Wipe  the  rubber  ring  and  tjhe  inside  of  the  pipe  with  a  clean  cloth  to  remove- 
any  sand  or  grit  j  . 

Insert  the  plug  into  the  end  of  the  pipe 

(NOTE:  Allow  enough  room  for  the  wing  nut  to  be  tightened  without  it 
touching  the  pipe  end.)     |  \ 

I 

Screw  the  wing  nut  clockvi/ise,  expanding  the  rubber  ring  against  the  inside 
circumference  of  the  pipe  i 

(NOTE:  Keep  test  plug  straight  in  pipe  to  assure  a  good  sealing  effect.) 
Obtain  the  app'oval  of  the  Instructor  - 
Loosen  the  test  plug  ai^lt*emove  from  pipe 
Clean  up  area  and  put  all  tools  and  materials  away 


0 
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JOB  SHEET  #6"SET  UP  AND  OPERATE  A  flATCHET  LEVER  HOIST 


EVALUATION:  Given  access  to  tools  and  equipment,  set  up  and  operate  a 
ratchet  levdr  hoist.  Evaluation  will  incljjde  correct  use  of  equipment  andoise  of 
safety  precautions. 


ipn 

i 


I.     Tools  and  equipment  . 

A.  Ratchet  lever  hoist 

B.  Heavy  object  such  as  a  large  pipe  or  bathtub- 

C.  Rope,  chain,  and/or  sling 
0.    Safety  glasses 

Ij.  Procedure 

A.  Put  on  safety  glasses 

B.  Secure  upper  hook  of  hoist  to  overhead  beam  (Figure  T)  . . 
(NOTE:  A  short  length  of  chain  is  best  for  this  operation.) 


FIGURE  I 


c. 

D. 


Run  out  enough  cable  to  allow  object  to  be  lifted  the  des>ired  h^/ght 

I 

Secure  object  to  be  lifved  with  slings  or  rope  (Figure  2) 
FIGURE  ? 
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E.  Attach  lower  hoist  hook  to  sling  and  tighten  cable  with  ratchet 

F.  Lift  object  an  inch  off  the  floor  and  check  all  parts  of  the  lifting  assembly 
(Figures)  ^  i 


G.  .Operate  ratchet  until  object  is  lifted  to  the  desired  height 

H.  •  Obtain  approval  of  your  instructor 

I.  Turn  ratchet  to  "reverse"  an  J  lower  object  to  floor 
J.     Remove  lower  cable  hook  and  sling 

'.  K.    Remove  hoist  and  chain  support  .  o 

'  L.    Return  tools  and  materials  td  proper  storage  place 


/ 


FIGURES  I 
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JOB  SHEET  #7..GRIND  A  FLAT  TIP  SCREWDRIVER 


EVALUATION:  Given  access  to  tools  and  equipment,  grind  a  flat  tip  screw- 
driver. Evaluation  will  include  use  of  safety  precautions,  correct  use  of  tools  . 
and  equipment,  and  accuracy  of  work  performed. 


I.      Tbols  and  equipment 
•  A.    Flat  tip  screwdriver 


B.  "Bench  grinder 

C.  Water  tray 

D.  Safety  gla^sds 
II.  "-Procejdure 

A.  Put  on  safety  glasses 

B.  Adjust  clearance  of  tool  rest 

(NOTE:  Proper  clearance  is  approximately  1/8"  from  grinding  wheel.) 

C.  Turn  on  grinder 

(NOTE:  Dress  grnding  wheel  if  necessary.) 

D.  Grind  tip  of  blade  flat  (Figure  1)  .  ,  ,  ^. 


FIGURE  r 


Water  Tray 
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/ 

E.    Grind  sides  of  blade  to  manufacturer's  original  specifications  (Figure  2) 


Ground  Right  Ground  Wrong 


(NOTE:  Cool  tip  in  tray  of  water  often  while  grinding  to  prevent 
softening  of  the  tip.) 


It 
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JOB  SHEET  #8-GRIND  THE  HEAD  OF  A  COLD  CHISEL  OR  PUNCH 

EVALUATION:  Given  access  to  tools  and  equipment,  grind  the  head  of  a 
chisel  or  punch.  Evaluation  will  include  use  of  safety  precautions,  correct  use 
of  tools  and  equipment,  and  accuracy  of  work  performed. 

I.  Tools  and  materials 

A.  Chisel  and/or  punch 

B.  Bench  grinder 

C.  Water  tray 

D.  Safety  glasses 

II.  Procedura 

A.  Put  on  safety  glasses 

B.  Adjust  clearance  of  tool  rest 

(NOTE:  Proper  clearance  is  approximately  1/8"  from  grinding  wheel.) 

C.  T'urn  on  grinder 

(NOTE:  Dress  grinding  wheel  if  necessary.) 

0.    Grind  a  bevel  on  the  head  (Figure  1) 

(CAUTION:  When  the  head  of  a  punch  or  chisel  is  mushroomed,  chips 
could  break  off  during  use  causing  injury  to  the  user.) 

FIGURE  li 


Head  Mushroomed 


Head  Properly  Ground 
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EQUIPMENT 
UNIT  III 


JOB  SHEET  #9-SHARPEN  A  COLD  CHISEL 


EVALUATION:  Given  access  to  tools  and  equipment  sharpen  a  chisel.  Evalua- 
tion will  include  use  of  safety  precautions,  correct  use  of  tools  and  equipment, 
and  accuracy  of  work  j3erformed. 

L     Tools  and  materials 

A.  Chisel 

p. 

B.  ^  Bench  grinder 

♦ 

C.  Water  tray 

0.    Safety  glasses 


*^  II.  Procedure 

A.  Put  on  safety  glasses 

B.  Adjust  clearance  of  tool  rest 

(NOTE:  Proper  clearance  is  approximately  1/8"  from  grinding  wheel.) 

C.  Turn  on  grinder 

D.  Hold  the  chisel's  cutting  edge  against  the  grinding  wheel  with  very  little 


(NOTE:  This  will  help  to  prevent  overheating  of  the  chisel's  cutting  edge. 
Dip  the  chisel  in  the  water  frequently  to  cool.) 

E.    Grind  the  edge  on  a  slight  curve  (Figure  1) 

(CAUTION:  Hold  the  chisel  with  a  firm  grip  during  the  grinding  process.) 


pressure 


Head 


Stociw 


Cutting  Edge 
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EQUIPMENT 
UNIT  1 1 1 


NAME 


TEST 

1.  Match  the  terms  on  the  right  to  the  correct  descriptions  and  definitions. 

1.  Bench  grinder 

2.  Test 


a.  A  heavy,  flammable,  gaseous,  paraffin  hydro- 
'    carbon  found  in  crude  petroleum  and  natural 
gas  and  used  as  a  fuel 


_b.  Tool  used  to  create  a  controlled  flame  which 
is  used  for  soldering  copper  fittings 

_c.  A  colorless,  -  gaseous  hydrocarbon  made  by 
the  action  of  water  on  calcium  carbide 
and  used  as  a  fuel 


 d.  Isolating  a  piping  system  with  plugs  of  various 

types  and  applying  air  pressure,  water,  smoke 
or  other  agents  in  order  to  checl<  for  leaks  in 
the  system 


_e.  Instrument  used  to  lift  heavy  objects  with  the 
least  amount  of  strain  on  the  worker  ' 


_f.  Instruments  used  to  determine  grade  when 
installing  long  lengths  of  pipe 

_g,  Excavation  made  for  the  installation  of 
pipe 

_h.  Electric  powered  grinding  wheel  used  to 
sharpen  tools  and  wear  away  excess  metal 
from  various  objects 


3.  Hoist 

4.  Trench 

5.  '  Torch 

6.  Propane  . 

7.  Acetylene 

8.  Optical  in- 
struments 


\ 
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Match  the  types  of  equipment  on  the  right  to  their  correct  use 

1. 


^a.  Used  to  seal  a  drainage  system  or  part  of  a 
drainage  system  in  order  to  check  for  leaks 

^b.  Used  to  heat  copper  tube  and  melt  solder 
to  make  sweat  joints 

^j.  Used  to  melt  lead  for  caulking  cast  iron 
soil  pipe 

^d.  Used  for  working  short  distances  ubove 
ordinary  reach  lev^l 

/ 

J,  Used  to  reach  the  roof  of  single  story  build- 
ings 

J.  Used  to  reach  the  roof  of  two-story  buildings 

g.  Used  to  raise  or  lower  pipes  or  to  hold  them 
temporarily  in  position 

h.  Used  to  lift  or  pull  heavy  loads  for  short 
distances 

i.  Can   transport  heavy   objects  niong  level 
surfaces  and  slight  grades 

J.  Can  transport  heavy  objects  over  rough 
grount  up  and  down  stairs,  up  and  down 
steep  gt  udes,  and  over  level  surfaces 

k.  Are  used  for  general  digging  purposes 


J.   Are  used  to  make  tunnels  under  sidewalks, 
shrubs,    driveways,    porches,    or  footings 

m.  Are  used  for  cutting  straight  lines  in  grass  sod, 
squaring  corners  of  excavations,  and  helping 
to  make  tunnels  under  side  valks,  shrubs, 
drivev\/ays,  or  porches 

n.  Are  used  to  dig  narrow  and  comparativety 
shallow  trenches 

o.  Dig  wide  (averaga  18"'24")  ard  deep  (average 
^  8'-10') 


2. 
3. 
4. 


or  care  statement. 
Lead  hammer 
Torch 
Dolly 

Ratchet  Iev3r 
hoist 


5.  Test  caps 

6.  Manometer 

7.  Power  trencher 

8.  Extension  ladder 

9.  Stepia.Jder 

10.  Hand  levels 

11.  Backhoe 

12.  Sharp  shooter 
shovel 

13.  Rope;9  and  slings 

14.  Assembly  tools 

15.  Square  point 
shovel 

16.  Scaffolds 


p.  Used  to  install  fittings 


q.  Are  used  to  pull  cast  iron  pipes  and  fittings 
together 

_r^ls  used  by  the  residen.al  plumber  primarily 
— '^'^to  determine  pitch  of  long  runs  of  pipe 

s.  Help  make  lifting  easier  and  help  prevent 
strains  and  bruises 

t.  Permit  light  and  medium  weight  objects 
10  be  lifted  considerable  distances  with 
savings  of  time  and  energy  . 

u.  Used  to  inflate  rubber  test  plugs  after  they  are 
/       inserted  in  the  piping  system 

 \,,  Used  to  attach  the  air  pump  to  the  piping 

system  being  tested  and  to  show  amount  of 
pressure  on  a  gauge 

w.  Usually  provided  by  bricklayers,  plastet-ers, 
and/o!'  painters,  and  are  sometimes  used  by 
plumbers  to  reach  high  places  in  the  building 

 X.  Useful  for  making  rough  measurements  of 

trench  dep^-ls 

y.  Device  used  to  measure  the  amount  of  pres- 
'  sure  developed  in  a  piping  system  being  tested 


17.  Round  point 
shovel 

18.  Test  gauge 
assembly 

19.  Tire  pump 

20.  Builder's  level 

21.  .Furnace 

22.  Hand  truck 

23.  Single  ladder 

24.  Hand  chain 
hoist 

25.  Gin  block 

26.  Mechanical 
test  plug 


!  z.  Used  to  seal  the  ends  of  pipes  in  order  to  seal 

the  system  for  a  test 

4.  List  two  safety  precautions  for  each  part  of  the  air-acetylene 

;i.  Regulator 

1) 

2} 

b.  Gauges 
1) 
2) 


torch  outfit. 
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c.  Hoses 
1) 
2) 

Torches 
2). 

e.     Torch  tips 
1) 

» 

2)      ,  ' 
Demonstrate  the  ability  to: 

a.  Light  and  adjust  the  airacetylene  torch. 

b.  Set  up  and  adjust  the  builder's  level. 

c.  Sex  up  and  light  a  propane  fufndce. 

d.  Set  up  an  inflatable  rubber  test  plug  in  a  pipe. 

e.  Set  up  a  nnechanical  test  plug  in  a  pipe, 

f.  Set  up  and  operate  a  ratchet  lever  hoist. 

g.  Grind  a  flat  tip  screwdriver. 

h.  Grind  the  head  of  a  cold  chisel  or  punch. 

i.  Sharpen  a  cold  chisel. 

(NOTE:  If  these  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed,) 
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EQUIPMENT 
UNIT  III 

t 


ANSWERS  TO  TEST 

6 
5 
7 
2 
3 
8 
4 
1 

inn*  ntn**! 

Hydraulic  cast  iron  pipe  cutter 
Test  gauge  assembly 
Chalk  line  and  reel 

Cylinder  wrench  (air-aceylene  torch  outfit) 

Hand  broonn 

Mechanical  test  plug 

Round  poin'  sKovul 

Straight  pipe  vvrench  I 

Square  point  shovel 

Lead  i^ot 

Ratchet  cast  iron  pipe  cutter 

Joint  runner 

Stepiadder 
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0.    Test  cap 
p.    "B"  acetylene  tank 
q.    Squeeze  type  cast  iron  pipe  cutter 
r.     Builder's  level 
s.     Pipe  reamer 
t.     Wheel  pipe  cutter 
u.     Heavy  duty  chain  wrench 
v».  Manometer 
w.    Propane  furnace 
yx.    Push  broom 
y.    Inflatable  rubber  test  plug 
z.     Tire  pump 
'  aa.    "MC"  acetylene  tank 
bb.  Hose  (air-acetylene  torch  outfit) 
cc.    Torch  handle  (air-acetylene  torch  outfit) 
dd.  Regulator  (air-acetylene  torch  outfit) 

ee.    High  temperature  wraparound  flame  tip  (air-acetylene  torch  outfit) 

ff.    Tips  (air-acetylene  torch  outfit) 

gg.    Halide  torch  leak  detector  (air-acetylene  torch  outfit) 

hh.  Striker  (air-acetylene  torch  outfit) 

ii.^    Liquified  petroleum  cylinder,  20  lbs.  capacity 

jj.     Liquified  petroleum  cylinder,  2-1/2  lbs.  capacity 

kkf  Torch  handle  (air-propane  outfit) 
II.     Regulator  (air-propane  ouffit) 

mm.  High  temperature  wraparound  flame  tip  (air-propane  outfit) 

nn.  Standard  tips  (air-propane  outfit) 

oo    Halide  torch  leak  detector  (air-propane  outfit) 


pp.  Striker  (air  propane  outfit) 

qq.  Hose  (air-propane  outfit) 
^  rr.  :  Tank  key  ' 
,  ss.    Single  ladder  ! 

tt.    Extension  ladder  i 
uu.  Scaffolding 

w.   Hand  level 

WW.  Plumb  bob 

XX.  Rubber  hose 

yy.  Ratchet  lever  hoist 

2z.    Ropes  and  slings 

aaa.  Gin  block 

bbb.  Dolly 

ccc.  Hand  truck 

ddd.  Sharp  shooter  shovel 

eee.  Power  trencher 

fff.  Backlioe 

ggg.  Bench  brush 

hhh.  Pipe  puller 

iii.  Lubricant 

jjj,    Ltidu  hanwner 

kkk,  Ligh  duty  chain  wrench 

III.    Lubricant  brush 

mnnm.Vise  stand  " 

nnn.  Caulking  hammer  and  chisel 

000.  Hand  chain  hoist 


ppp.  Lead  ladle 

qqq.  Halide  torch  leak  detector  (air-acetylene  torch  outfit) 

a.  26 

b.  2 

c.  21 

d.  9 

e.  23  * 

f.  8 

g.  24 

h.  4 

i.  3 
j.  22 


k.  .. 

17 

1. 

12 

m. 

15 

n. 

7 

0. 

11 

p. 

1 

q- 

14 

r. 

20 

s. 

13 

t. 

25 

u. 

19 

V. 

18 

w. 

16 

X. 

10 

Any  two  safety  precautions  from  each  of  the  follovyingjsections: 

a.  Regulator 

1 }  Keep  regulator  off  when  not  in  use 

2}  Be  sure  to  turn  adjustment  screw  completely  off  prior  to  start  up 

3)  Inspect  all  nuts  and  connections  prior  to  using  the  regulators 

4)  Do  not  force  connections  of  hoses  and  regulators 

5)  Use  the  proper  regulator  on  the  proper  cylinder 

6)  Do  not  exceed  recommended  pressures 

7)  Have  only  skilled  mechanics  repair  faulty  regulators 

b.  Gauges 

1}  Keep  glass  protected  from  breaking 

2)  Piplace  any  broken  gauge  glasses  ^ 

3)  Do  not  attempt  to  repair  a  defective  gauge 

c.  Hoses 

1)  Test  hoses  for  leaks  by  immersing  in  water  at  normal  working  pressure 

2)  Use  only  one  type  of  gas  in  the  hose 

3)  Avoid  dragging  the  hose  on  a  greasy  floor 

4)  Avoid  circumstances  where  a  hose  can  be  rolled  upon,'  kinked,  burned, 
or  subjected  to  falling  objects  or  hot  metals 

5)  Keep  hose  con  actions  tight 

6)  Do  not  repair  a  hose  with  tape  ^ 

7)  Keep  the  hose  properly  rolled  and  stored  when  not  in  use 

d.  TofC.Mdb 

1 ,  K..ep  all  connections  to  the  torch  tight 

2)  /^ny  torch  suspected  of  being  ^aulty  should  be  repaired  by  a  competent 
serviceman 

w)  Avoid  any  contac^\A*th  greasy  or  oily  cubstances 

4)  Restrictions  in  the  tip  rray^  cause  back  pressure  and  leakage 
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e.    Torch  tips 

1 )  Do  not  remove  a  tip  from  the  torch  when  it  is  hot 

2)  Use  the  manufacturer's  wrench  to  remow^he  torch  tip 
Performance  skills  evaluated  to  the  satisfaction  of  the  instructor. 
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PLUMBER'S  TOOLBOX 
UNIT  IV 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  identify  those  tools  which 
should  be  included  in  a  piumbar's  tool  box.  The  student  should  also  be  able  to  select  true 
statements  about  the  use  and  care  of  each  tool  and  list  safety  precautions  to  be  taken  when 
using  these  tools.  This  knowledge  will  bs  evidenced  by  scoring  85  percent  on  the  unit  test. 

(NOTE:  The  student  must  score  100  percent  on  the  safety  section  of  the  test.) 
•f  SPECIFIC  OBJECTIVES  .  , 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  associated  with  the  plumber's  tool  box  to  the  correct  definitions. 

2.  Identify  tools^usually  found  in  a  plumber's  tool  box. 

3.  Select  true  statements  about  the  use-and  care  of  tools  usually  found  in  a  plumb- 
er's tool  box. 

4.  -  List  safety  precautions  applied  to  the  use  of  tools  uVially  found  in  a  plumber's 

too!  box. 
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PLUMBER'S  TOOLBOX 
UNIT  IV 


SUGGESTED  ACTIVITIES  ' 

I.  Instructor: 

A.    Provide  student  with  objective  sheet. 
8.    Provide  student  with  information  sheet. 

C.  Make  transparencies. 

D.  Discussiinit  and  specific  objectives. 

E.  Discuss  information  sheet, 

F.  Show  and  e)!:plain  uses  for  various  tool  boxes  available  to  the^urnber. 

G.  Give  test 

I.      Student:  ^  -       /  ^  , 

A.    Read  objective  sheet. 


B.    Study  information  sheet. 


INSTRUCTIONAL  MATERIALS 

■ 

I.      Included  in  this  unit: 

A.  Objective  sheet 

B.  information  sheet 

C.  Transparency  masters 

1.  TM  1 -Types  of  Handsaws 

2.  TM  2-Files  and  Measuring  Tools 

». 

3.  TM  3-Levels,  Plumb  Bob,  and  Chalk  Line 

4.  TM  4-Chisels  and  Punches 

5.  TM  5-DriHing  and  Boring  Tools 

6.  TM  6-Wrenches 
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,  7.  TM  7-Wrenches  (Continued) 

8  TM  8--Screwdriver8  and  Pliers  .        »  \ 

■  1 

9.  TM  9-Hannmers 

10.  TM  10-Tubing  Cutters 

11.  TM  ll-Copper  Tubing  Tools 

12.  TM  12-Straight  Snips.  Pipe  Taps,  and  Puttv  Knife 

13.  TM  13"Faucet  3nd  Toilet  T^nl<  Repair  Tools  .  . 

14.  TM  14--Caullcing  Tool?  and  Eye  Protection  • 

D.  Test  •  '      •  ' 

E.  Answers  to  test 

References:       •   '  *  ^       '  -.^^ 

A.  Blankenbaker.  E.  Keith.  Md^em  Plumbing.  South  HoUand.  Illinois:  The 
Goodheart-Willcbx  Company,  >tnc..  1978. 

B.  Bureau  of  Naval  Personnel.  Tools  and  Their  Usei.  Washington.  D.C.:.  U.S. 
Government  Printing  Office,  1971.     
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PLUMBEFt^S'^TOOLBOX 
UNIT  IV  - 


INFORMATION  SHEET 


Terms  and  def  fnttidns 

A.  Re|!>air  tools-ljhose  tools,  including  special  tools,  which  are  used  primarily 
for  reconditioiiing  pf  piping  systems  valves,  faucets, .  fixture^,  and  other 
components  Z    ^  . 

B.  Installation  tools-General  construction  tools  which  consists  of  small  tools 
provided  by  the  worker  and  more  expensive  tools  provided  by  the  employer 

C.  Specialty  tools-Expensive  tools  or  tools  used  for  a  specific  purppse.  usually 
provided  by  the  employer  > 

■'  . 

D.  Hand  tools-Hand  held  tools  used  for  common  plumbing  jobsXusually 
owned  by  the  plumber  \ 

Tools  for  th^  plumber's  tool  box 

A.  Saws  (Transpaiency  .1) 

1.  Hacksaw 

2.  Jabsaw  ^ 

3.  Compass  or  keyhole  Se  w 

4.  iHandsaw^ 

-.      !     .  • 

5.  iVlitersaw 

B.  Files  (Transparency  2) 

1.  Flat 

»    2.  fiound 

i  ^  * 

3.  "friangular 

4.  Rasp 

C.  Measuring  tools  (Transparency  2) 

1,  fjolding  rule  ^ 

2.  Ifape  measure 

!  *  < 

D.  Levels!  (Transparency  3) 

1.  24"  carpenter's 

2.  Tjol-pedo 
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INFORMATION  SHEET 

3.  Line 

4.  Plumber's . 

E.  Plumb  bob  anb  line  (Transparency  3) 

F.  Chalk  line  (Transparency  3) 

G.  Chi|els  and  punches  (Transparehcj/  4) 

1.  Set  ot cold  chisels 
,   2.  Setofwuod  chisels 

3.  Nail  set 

4.  I  Set  of  pin  punches 
&,  ^  Center  punch 

H.  ■.  DrHning  and  boring  tools  (Transparency  5) 

■  1.  Drilling  tools 

a.  Hand  drilling  machine 

b.  Set  of  high  speed  drills 

c.  Set  of  small  masonry  drills  ,. 

d.  Star  drill 

2.  Boring  tools 

a.  Ratchet  brace 

b.  Setofwood  bits  (1/2",  3/4",  1") 

c.  expansive  wood  bit  (3/4"  •  2") 
I.     Wrenches  (Transparencies  6  and  7) ' 

1.  b3t  of  straight  pipe  wrenches  (8",  12",  14",'18"1 

2.  14"  offse'i  pipe  wrench 
3.,  8"  adjustable  wrench 

4.  Set  of  open  end  wrenches 

5.  8"  plier  wrench  (vise  grips) 

6.  Set  of  flare  nut  wrenches  .  • 
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INFORMATION  SHEET 

7.  Set  of  socket'wrenches  and  ratchet 

8.  12"  spud  wrench 

9.  No-hub  torque  wrench 

10.  Plug  wrench 

11.  Sink  strainer  wrench 

12.  Strainer  locknut  wrench 

13.  Closet  seat  wrench 

■ 

14.  Basin  wrench 

15.  Strap  wrench 

16.  All-purpose  wrench 

17.  Internal  wrench 
J.     Pliers  (Transparency  8) 

1.  Needlenose  pliers 

2.  14''  adjustable  pliers 

3.  10"  adjustable  pliers 

4.  Combination  slip-joint  pliers 

5.  Dykes  (lineman's  pliers) 
K.    Screwdrivers  (Transparency  8) 

1.  Set  of  Phillips  head  screwdrivers 

2.  Set  of  straight  tip  screwdrivers 

3.  Offset  screwdriver 

L.    Hammers  and  nail  pullers  (Transpare.icy  9) 

1.  20  02.  straight  claw  hammer 

2.  16  02.  ball  peen  hammer 

3.  Sledge  hammer 

4.  Nail  puller  (cats-paw) 
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INFORMATION  SHEET 


M.   Tubing  cutters  (Transparency  10)  , 

1 .  Small  diameter  tubing  cutter  ( 1  /8 "  •  1 " ) 

2.  Small  quick  opening  tubing  cutter  (1/4"  >  1  1/8") 

3.  Large  tubing  cutter  (1/4"  •  3  1/8") 

4.  Close  tubing  cutter  (1/2",  3/4") 

5.  Internal  cutters 

N.    Copper  tubing  tools  (Transparency  1 1 ) 

1.  Striker 

2.  Flux  brush 

3.  Clean  towel 

4.  .Sandcloth 

5.  Pocket  knife 

6.  Yoke  and  screw  flaring  tool 

7.  Hammer  flaring  tool 

8.  Swaging  tool 

9»  Set  of  copper  fitting  brushes 

10.  Tubing  bender- 1/2'\  3/4" 

a.  Lever  type  bender 

b.  Geared  ratchet  type  bender 

11.  Spring  be.ider-3/a",  7/16",  1/2",  5/8" 
0,    Pair  of  straight  snips  (Transparency  12) 

P.     Pipe  taps  (1/8"  •  1 (Transparency  12) 

Q»    Putty  knife  (Transparency  12) 

R,    Faucet  and  toilet  tank  repair  tools  (Transparency  13) 

1.  Faucet  handle  puller 

2.  Valve  seat  dresser 

3.  Valve  seat  wrench  <j 
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INFORMATION  SHEET 

'>^.  Set  of  hex  wrenches  (Allen  wrenches) 

5.  Plumber's  socket  wrenches 

6.  Tubing  tap  and  die  set 

7.  Sink  spray  wrench 

S.    Caulking  tools  (Transparency  14) 

1.  Yarning  iron 

2.  Inside  caulking  iron 

3.  Outside  caulking  iron 

4.  Caulking  hammer 

5.  Packing  iron 

6.  Cut-off  chisel 

T.    Eye  protection  (Transparency  14) 

1.  ..Safety  glasses 

2.  Goggles 

3.  Face  shield 
Use  and  care  of  tools 

A.    Handsaws  (Transparency  1) 

1.  Saw  blade  should  be  kept  dry  and  lightly  oiled 

2.  If  possible,  a  protective  guard  should  be  kept  on  the  cutting  edg^  when 
not  being  used 

3.  Most  saws  cut  on  the  forward  stroke;  release  downward  pressure  on 
the  return  (or  back)  stroke 

4.  Number  of  teeth  per  inch  (points)  indicate  how  fine  a  cut  the  saw 
will  make  (Figure  1) 
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(NOTE:  At  least  two  teeth  should  be  on  the  work  piece  at  all  times 
while  cutting.) 
FIGURE  I 

24  Teeth  per  inch  32  Teeth  per  inch 


"Tor  angle  iron,  heavy; 
pipe,  brass,  copper* 


For  thin  tubing 


5.  Type  of  saw  tooth  and  set  of  tooth  is  important  to  the  cut  being 
made  (Figure  2) 
FIGURE  2 

Top  viev./  of  rip  teeth '    Top  view  of  crosscut  teeth 


Teeth  of  rip  saw 


^'rXJTXJriy  Kerf 

i. 

Teeth  of  crosscut  saw! 


6.   A  used  blade  makes  a  more  na'^row  cut  than  a  new  blade,  therefore 
do  not  use  a  new  blade  in  an  old  cut 

Files  (Transparency  2) 

1.  Filing  must  be  done  flat,  not  in  a  "rocking"  motion 

2.  Filing  should  be  done  in  long,  slow  strokes;  the  harder  the  metal 
is,  the  slower  the  stroke  should  be 

(NOTE:  Use  the  whole  length  of  the  file.  See  Figure  3) 
FIGURES  * 


3.    Files,  like  hacksaws,  cut  only  on  the  forward  stroke 

(NOTE:  The  cutting  edges  of  the  file  can  be  worn  down  by  applying 
too  much  pressure  on  the  back  stroke.) 
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5.  File  should  be  cleaned  with  a  file  card  or  brush 

6.  Rasps  are  wood  files  used  to  enlarge  pipe  holes 
C.    Measuring  tools  (Transparency  2) 

1.  Plumbing  measurements  must  bt;  accurate  to  the  fraction  of  an  inch 
and  instruments  must  be  capable  of  such  accuracy 

2.  Folding  rules  should  have  a  small  amount  of  fine  oil  applied  to  the 
joints  in  order  to  lessen  wear 

(NOTE:  Loose  joints  can  cause  inaccuracies  in  measurement;  each 
joint  inaccuracy  can  multiply  over  the  length  of  the  rule.) 

3.  Joints  can  be  loosened  by  dropping  the  rule  on  its  end 

4.  Uss  care  in  handling  wooden  rules;  they  can  break  easily  and  are 
expensive  ^ 

(NOTE:  Avoid  buying  cheap  rules;  they  break  very  easily.) 

'      5.   Steel  tapes  must  be  kept  clean  and  lightly  oiled 

(NOTE:  Dirt  and  other  abrasives  wear  away  the  numbers  and  cause 
destruction  of  the  rewinding  mechanism.) 

6.   Rewinding  tape  slowly  can  avoid  breakage  and  excessive  wear 


D.    Levels  (Transparency  3) 

1.  Vials  (tubes)  can  easily  be  broken,  causing  the  level  to  become  useless 

2.  Occasionally  run  a  flat  file  over  the  surface  of  a  metal  level  to  remove 
burrs 


(NOTE:  Levels  should  be  treated  with  so  much  care  that  no  burrs 
ever  develop,) 
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3.  Wooden  levels  should  be  kept  dry  to  avoid  splinters  and  warping 


4.   Levels  can  be  adjusted  to  determine  correct  pitch  of  drainage  pipes 
(Figures) 


FIGURES 


2'  Level 


1/2"  Block  taped  to  level 


1/4'*  Pitch  per  foot 


5.  Torpedo  levels  are  hand  9"  levels  which  fit  into  a  small  tool  box 

(NOTE;  Keep  surfaces  free  of  burrs  to  allow  accurate  readings.) 

Plumb  bob  and  line  (Transparency  3) 

1.   Used  to  locate  the  center  of  vertical  runs  and  transfer  the  point  from 
one  floor  level  to  another  (Figure  6) 

FIGURES 


2.   The  point  of  the  plumb  bob  must  hang  directly  below  the  string  in 
a  vertical  plane  (Figure  7) 
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FIGURE?  « 


String 


Correct 


Incorrect 


Error 


3.  Rounded  or  bent  points  can  cause  inaccurate  nneasurements 

4.  The  line  must  be  of  good  quality  to  avoid  breakage  or  excessive  wear 

(CAUTION:  Do  not  look  directly  up  at  a  hanging  plumb  bob  or  allow 
anyune  else  to  do  so.) 

5.  In  order  to  establish  an  accurate  measurement  the  following  steps 
must  be  observed: 

a.  The  line  must  be  stretched  tightly 

b.  The  line  must  not  be  allowed  to  touch  some  object  between 
the  two  points 

c.  The  plumb  bob  must  not  be  swinging  whgii^he  measurement  is 


taken  ^  \^ 

d.     The  plumb  bob  can  rest  on  the  surface,  be  lifted  slightly,  and  then 
rest  again  to  determine  an  accurate  location 

Chalk  line  (chalk  box)  {Transparency  3) 

1.  Chalk  lines  must  be  kept  dry 

2.  Different  colored  chalk  can  be  used  for  specific  purposes 

3.  The  most  common  use  is  to  lay  out  wall  locations  for  piping  installation 

4.  The  chalk  box  must  be  refilled  with  chalk  periodically 
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Chisels  and  punches  (Transparency  4) 

1.  Cold  chis9ls  are  used  to  cut  cold  metal  and  are  made  in  a  variety  of 
shapes:  flat,  cape,  diamond  point,  round  nose 

(NOTE:  The  flat  chisel  is  the  most  useful  as  a  general  purpose  chisel.) 

2,  Chisels  and  hammers  should  be  held  loosely  but  firmly  in  order  to 
"bounce"  the  chisel  as  it  is  struck 

(NOTE:  Holding  the  chisel  and  hammer  tightly  will  cause  the  worker  to 
absorb  the  shock  of  the  blow.) 

3,  Wear  goggles  when  using  chisels 

4.  The  cutting  edge  of  cold  chisels  should  be  kept  sharp  and  the  head 
clean  and  tapered  (Figure  8) 

FIGURES; 


'5.  'Steel  chisels  for  wood  can  be  purchased  in  sets  or  individually 

6.  Wood  chisels  are  used  to  trim  openings  and  make  notches  for  pipe 

7,  Wood  chisels  are  ground  to  a  25''  angle  and  must  be  periodically  honed 
and  oiled  in  order  to  maintain  a  sharp  edge  (Figure  9) 
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8.  Nail  sets  are  useful  to  the  plumber  in  various  ways  such  as  chipping 
glazed  bathroonn  tile  for  screw  holes  when  hanging  lavatories 

9.  Pin  punches  of  1/8",  1/4"  and  3/8"  are  useful  to  the  plumber  in 
punching  holes  in  the  metal  or  other  material  and  in  dislodging 
corroded  parts 

10.  Center  punches  are  used  to  make  starting  points  for  drilling  metal 
Drilling  tools  (Transparency  5) 

1.  Hand  drilling  machines  are  useful  for  small  jobs  when  electricity  is 
unavailable 

2.  A  ratchet  brace  is  especially  useful  when  electricity  is  unavailable 
(NOTE:  These  tools  must  be  cleaned  and  oiled  after  use.) 

3.  Small  masonry  drills  1/8"  to  1/2"  are  valuable  in  drilling  bathroom  tile, 
and  making  holes  in  concrete  for  anchor  bolts 

4.  High  speed  steel  drlNs  are  useful  in  cleaning  and  enla'-ging  holes  in  metal 
and  other  materials,  and  also  for  drilling  new  holes 

"(NOTE:  High  speed  steel  (HSS)  is  used  in  the  manufacture  of  these 
drills.). 

5.  Wood  bits  (auger  bits)  are  designed  to  be  used  in  a  ratchet  brace  (Figure 
10) 

P'GUREIO  Shank  Throat  Spur 


r  7 

Tang  Twist  Feed  Screw 


6,   Expansive  wood  drills  allow  a  variety  of  hole  ^\zes  to  be  drilled  with  a 
single  drill 

Wrenches  (Transparencies  6  and  7) 

1,  Small  pipe  wrenches  are  handy  for  small  pipe  and  round  objects, 
especially  \n  tight  places 

2.  Offset  pipe  wrenches  are  useful  in  working  in  corners  and  other  tight 
places 
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3. 
4. 

5. 

6. 
7. 
8. 
9. 


n. 


Adjustable  wrenches^  are  useful  because  they  can  replace  several  dif- 
ferent sizes  of  open  end  wrenches 

(NOTE:  All  wrenches  should  be  kept  dry  and  lightly  oiled.) 

Open-end  wrenches  are  us3ful  because  they  are  not  likely  to  slip  off  an 
object  when  being  used 

(NOTE:  Wrenches  that  have  damaged  or  "spread"  jaws  should  be 
discarded.) 

Plier  wrenches  (vise  grips)  are  always  handy  wh«n  square  or  hex 
shoulders  have  been  worn  away  and  when  working  in  tight  quarters 

(NOTE:  Plier  wrenches  should  not  be  used  where  scratches  from  jaw 
teeth  create  an  unsightly  installation.) 

Flare  nut  wrenches  are  useful  when  tightening  or  loosening  a  flare  nut 
because  the  eind  of  the  open  end  wrench  can  easily  slip  over  the  tubing 

Socket  wrenches  are  necessary  when  working  with  nuts  and  bolts 
where  adjustable  or  open  end  wrenches  cannot  gain  access 

Spud  wrenches  are  primarily  used  to  hold  slip  nuts  which  have  flat 
surfaces  and/or  require  care  in  avoiding  scratches 

A  plug  wrench  allows  easy  tightening  of  lavatory  and  bath  drains 
by  firmly  holding  the  drain  plug  while  the  locknut  is  being  tightened  by 
a  spud  wrench  (Figure  11) 


A  no'hub  torque  wrench  is  used  to  tighten  stainlesr,  steel  clamps  on 
no'hub  pipe  connections 

(NOTE:  Keep  tools  out  of  the  dirt  and  clean  and  dry.) 

Sink  strainer  wrench  permits  easy  tightening  of  the  sink  strainer  by 
holding  the  strainer  firmly  while  tightening  the  locknut  with  a  strainer 
locknut  wrench 
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12.  A  strainer  lacknut  wrench  enables  the  plumber  to  easily  tighten  the 
large  locknut  beneath  the  sink  strainer  (Figure  12) 

FIGURE  12 


13.  Plumber's  sockets  are  necessary  tools  to,  remove  the  bonnet  from 
tub  and  shower  faucets  in  order  to  repair  or  replace  the  valve  stem 
(Figure  13) 

(NOTE:  Neatly  trim  tile  from  around  valve  to  allow  access  for  socket 
wrench.) 


(CAUTION:  Always  wear  safety  glasses.) 
FIGURE  13 


Bonnet 
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14.  A  basin  wrench  is  an  absolute  necessity  for  loosening  and/or  tightening 
locknuts  and  water  supply  connecting  nuts  on  sinic  and  lavatory  faucets 
(Figure  14) 


15.  A  strap  wrench  is  used  in  piace  of  a  pipe  wrench  when  scratches,  and 
other  pipe  wrench  damage  would  affect  the  appearance  of  the  in- 
stallation 

(NOTE;  Keep  strap  dry  and  free  from  oil.) 

16.  Internal  wrenches  are  useful  in  installing  close  nipples  without  damage 
to  threads 

Pliers  (Transparency  8) 

^  Needlenose  pliers  are  very  helpful  to  the  plumber  in  such  instances  as 
retrieving  loose  parts  in  a  faucet  and  repairing  drop  lights  and  extension 
cords 

(NOTE:  Pliers  should  be  cleaned  after  each  use  and  periodically  oiled  ) 

2,  Adjustable  pliers  are  useful  in  turning  difficult  to  open  locknuts,  bath 
and  shower  drains,  and  many  other  plumbing  fittings 

(NOTE:  Care  should  be  taken  tc  avoid  scratching  where  appearance 
is  important.) 

Hammers  and  nail  pullers  (Transparency  9) 

1.  A  claw  hammer  is  a  necessary  tool  when  the  plumber  prepares  a  wood 
frame  structure  for  piping  installation  or  framing  members  might  need 
to  be  moved  or  revised 

(CAUTION:  Hammers  with  worn  faces  should  not  be  usedj 
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2.  Ball  peen  hammers  are  Ideal  for  caulking  cast  Iron  joints 
(NOTE:  Hammers  should  be  kept  dry  and  clean.) 

3.  Nail  pullers  are  very  useful  when  moving  studs,  flooring,  and  other 
wood  structure  when  destructive  methods  must  be  avoided 

L.    Screwdrivers  (Transparency  8) 

1.  Phillips  head  screwdrivers  are  used  in  fixture  installation  since  most 
screws  on  fixture  trim  are  phillips  head  screws 

(NOTE:  Discard  worn  phillips  head  screwdrivers.) 

2.  Straight  tip  screwdrivers  are  used  for  various  jobs  such  as  tightening 
>    clamps  on  flexible  plastic  pipe  and  fastening  lavatory  hangers  onto  walls 

M.    Tubing  cutters  (Transparency  10) 

1.  Plumbers  should  provide  their  own  cutters  to  cut  tubing  up  to  and 


including  2",  and  the  employer  should,  when  necessary,  provide  larger 


(NOTE:  Cutting  wheels  and  rollers  should  be  oiled  periodically  and 
cutting  wheels  replaced  when  needed.) 

2.  CIpse  tubing  cutters  are  available  for  cutting  tubing  in  close  quarters 
N.    Copper  tubing  tools  (Transparency  11) 


1,  Strikers,  which  provide  sparks  for  torch  lighting,  should  be  kept  dry, 
clean,  and  free  from  oil 

(NOTE:  Extra  flints  for  the  striker  should  be  kept  in  the  tool  box.) 

2.  Flux  brushes  are  helpful  in  making  a  clean  application  of  flux  to 
pipe  and  fitting 

(NOTE :  Special  flux  brushes  are  availabe  at  stores,  or  old  tooth  brushes 
can  be  used.) 

3,  A-  good  supply  of  clean  wiping  cloths  should  be  available  to  the  worker 
for  cleaning  pipes  and  soldered  joints 

4.  Sand  cloth,  emery  paper,  or  steel  wool  is  necessary  to  clean  oxidized 
surfaces  of  copper  pipe  and  fittings  prior  to  applying  flux 


cutters 


/ . 
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5.  A  pocket  knife  is  used  for  reaming  large  size  copper  tubing  and  plastic 
pipe,  cutting  flexible  plastic  pipe,  and  many  other  uses 

(CAUTION:  Carelessness  in  using  a  pocket  knife  has  caused  many 
injuries  and  lost  work  hours.) 

6.  Flaring  tools,  which  are  used  for  making  mechanical  joints,  should  be 
cleaned  and  oiled  after  use 

7.  Hammer  flaring  tools  are  used  to  make  joints  on  water  service  lines  and 
other  plumbing  connections 

(NOTE:  Keep  tool  clean  and  lightly  oiled  at  all  times.) 

8.  Swaging  tools  save  the  expense  of  fittings  by  enlarging  tubing  ends  to 
act  as  couplings 

(NOTE:  Keep  tool  clean  and  lightly  oiled  at  all  times.) 

9.  Fitting  brushes  do  an  excellent  job  of  cleaning  small  fittings  in  prepar- 
ation for  soldering 

(NOTE:  Turn  fitting  brushes  in  clockwise  direction  as  counterclockwise 
will  reduce  the  effectiveness  of  the  brushes.) 


10.  Tubing  benders  should  be  returned  to  th^iir  proper  places  immedi- 
ately  after  use 

Snips  (Transparency  12)-Snips  (straight  aviation  types  are  best)  are  a  useful 
tool  to  the  plumber  in  performing  jobs  such  as  cutting  vent  pipe 

(NOTE :  Do  not  cut  wire  with  snips.) 

Pipe  taps  (Transparency  12) 

1.  Pipe  taps  are  used  to  repair  damaged  threads 

2.  Keep  taps  clean  and  oiled  at  all  times. 
Faucet  and  toilet  tank  repair  tools  (Transparency  3) 

1.   A  handle  puller  should  be  in  every  plumbers  tool  box  since  considerable 
damage  to  valves  and  faucets  can  be  done  by  using  crude  methods 


(Figure  1 ) 

Figure  i 
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2.  Valve  seat  dressers  are  used  to  remove  worn  surfaces  and  burrs  from 
valve  aeats  (Figure  15) 

{NOTE;  Keep  cutting  edges  clean  and  the  whole  tool  lightly  oiled.) 
FIGURE  !5 


at 


3.  Valve  seat  wrenches  are  used  to  remove  valve  seats  that  need  to  be 
replaced  (Figure  16) 


FIGUREI6 


4.  Hex  wrenches  (Allen  wrenches)  have  many  uses  for  the  plumber,  but 
the  most  common  is  working  on  faucet  repairs 

5.  Plumber's  socket  wrenches  are  necessary  when  doing  repair  work 
(NOTE:  See  "wrerches,"  number  13,  this  unit,) 
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6. '  A  tubing  tap  and  die  set  is  a  valuable  tool  when  repairing  water  closet 
ball  cocks 

R,  Putty  knives  (Transparency  12)--Putty  knives  have  many  uses  including 
grouting  the  base  of  water  closets  and  removing  or  reshaping  water  closet 
wax  rings 

S.  Caulking  tools  (Transparency  14)-Caulking  tools  are  used  to  make  lead 
joints  on  cast  iron  pipe 

(NOTE:  All  plumber's  should  carry  a  yarning  iron,  packing  iron,  and  inside 
and  outside  caulking  irons.) 

T.     Eye  protection  (Transparency  4) 

1.  Safety  glasses  are  special  glasses  approved  by  the  Federal  Food  and 
Drug  Administration  (FDA)  after  passing  an  impact  resistance  test;  they 
are  shatterproof  and  the  frames  are  stronger 

(NOTE:  Safety  glasses  can  be  identified  by  manufacturer's  symbols 
on  both  the  lenses  and  frames.) 

2.  Goggles  are  made  of  a  flexible  plastic  body  and  lens  and  provide 
protection  from  dust,  flying  particles,  and  splashed  liquids 

(CAUTION:  Goggles  must  be  worn  over  prescription  iensesj 

3.  Face  shields  protect  the  whole  face  from  flying  chips  and  splashed 
liquids 

(CAUTION:  Face  shields  should  be  worn  in  addition  to  goggles  or 
safety  glasses.) 

Safety  precautions  while  handling  tools 

A,    Condition  of  tools 

1.  Tools  should  be  kept  clean 

2.  Tools  should  be  free  of  grease  and  excess  oil 

3.  Tool  which  can  rust  should  be  lightly  oiled 

4.  Keep  handles  on  files 

5.  Keep  chisel  ends  trimmed  and  dressed 

6.  Drop  cords  and  extension  cords  should  be  in  good  repair 

7.  Cutting  tools  should  be  kept  sharp  in  order  to  prevent  forcing  or 
causing  the  worker  to  become  impatient 

8.  Do  not  use  a  weak  or  damaged  ladder 
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Types  of  Handsaws 
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Files  and 


Round 


Flat 


Triangular 


Rasp 
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LsveSs,  ^umh  Bols,  and  ChaSk  Line 


24"  Carpenter's  Level 


Torpedo  .Level 


Line  Level 
^^^^^^ 


11 

Rumb  Bob  1  l^" 
and  Line  l 


Chalk  Line 
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Chisels  and  Punches  ' 

 r        .   .  .   


Nail  Set  Center  Punch 


Set  of  Pin  Punches  Set  of  Cold  Chisels 

Illustrations  of  nail  set,  center  punch,  and  cold  chisels  courtesy  of  Stanley  Tools. 
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Drilling  and  Boring  Tppjs 


Boring  Tools 


RATCHET  BRACE 


Drilling  Tools 


HAND  DRILLING  MACHINE 


SET  OF  SMALL  MASONRY 
DRILLS 


STAR  DRILL 


SET  OF  WOOD  BITS 


EXPANSIVE  WOOD  BIT 


SET  OF  HIGH  SPEED  D 
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Straight  Pipe 
Wrench 


ii 


Wrenches 


Flare  Nut  Wrenches 


14"  Offset  Pipe 
Wrench 


Set  Of  Socket  Wrenches  and  Ratchet 


8"  Adjustable  Wrench 


Set  of  Open-End  Wrenches 

^^fe  

— ^ — — ' 


8"  Plier  Wrench 

(Vise  Grips) 


12"  Spud  Wrench 


Sink  Strainer  Wrench 


Wrenches 

(Contirmed)^  All-Purpose  Wrench 
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Screwdrivers 


Combination  Slip-Joint  Pliers 


Needlenose  Pliers 


o 
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and  Pliers 


Set  of  Straight  Tip  Screwdrivers 


Set  of  Phillips  Head  Sciewdrivers 


Offset  Screwdriver 
(Straight  and  Phillips  Head) 


16  Oz.  Ball  Peen 


20  Oz.  Straight  Claw 


Nail  Puller  (Cat's-Paw) 
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Tubing  Cutters 


Small  Diameter  Cutter 
1/8 


{ 


Internal  Cutter 


Small  Quick-Opening 
Cutt3r 
1/4"  ~  1  1/8" 


31E) 


Large  jCutter 
1/4::  ~  3  1/8' 


Close  Tubing  Cutter 
(Mini-Cutter) 
1/2'V3/4" 


V.  V 


Set  of  Copper  Fitting 
Brushes 


Sandcloth 
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Copper  Tubing  Tools 


Swaging  Tool 
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Pocket  Knife 


Shop  Toyyel 


Flux  Brush 


Flaring  Too[ 
Harnmer  Type 


ring  Bender 


LeveiiType 
er 


Yoke  and  .Screvy 
Flaring  fool 


X? 


Geared  RatchetJType  Bender 
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Straight  Snips,  Pipe  Taps,! 
and  Putty  Knife' 


Pair  of  Straight  Snips 


^  3/8"  Pipe  3/8"  Pipe  Tap 

44.154  « 

Pipe  Taps! 


Putty  Knife 


Faucet 


Valve  Seat  Wrenches 
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Toilet  Tank  Repair  Tools 


Plumber's  Socket 
\A  renches 


Faucet  Handle  Puller 


Sink_  Spray^yVrench 


Tubing  Tap  and Jpj 
Set 


Caulking  Tools  And  Eye  Protection/ 


Outside  Caulking  Iron^ 


Inside  Caulking  Iron 


Cut-Off  Chisel: 


Caulking  Tools 


Eye  Protection 


PLUMBER'S  TOOLBOX 
UNIT  IV 


NAME   V  . 

TEST 

Match  terms  on  the  right  to  the  correct  definitions. 

 a.  Those  tools,  Including  special  tools;  which  are  1.  Installation 

used  primarily  for  reconditioning  of  piping  tools 

systems,  valves,  faucets,  fixtures,  and  other 

components  2.  Specialty  tools 

b.  General  construction  tools  which  consist    3.  Repair  tools 
of  small  tools  provided  by  the  worker  and 
more  expensive  tools  provided  by  the  em-    4.  Hand  tools 
ployer 

 c.  Expensive  tools  or  tools  used  for  a  specific 

purpose,  usually  provided  by  the  employer 

 d.  Hand  held  tools  used  for  common  plumbing 

jobs,  usually  owned  by  the  plumber 

» 

Identify  tools  usually  found  in  a  plumber's  tool  box. 


{ 


V.    z. 


t 


gggg. 


hhhh. 


oooo.    PPPP« 

3.  Select  true  statements  about  the  use  and  care  of  tools  usually  found  in  a  plumber's  tool 
box  by  placing  an  "X"  in  the  appropriate  blanks. 

 a.  Saw  blade  should  be  kept  dry  and  lightly  oiled 

 b.  Number  of  teeth  per  inch  (point)  indicate  how  fine  a  cut  the  saw  will  make 

 c.  Filing  should  be  done  in  a  "rocking  '  motion 

 d.  Always  use  a  handle  on  a  file 


^e.  Folding  rules  should  have  a  small  amount  of  fine  oil  applied  to  the  joints  in 
order  to  lessen  wear 

J.  Steel  tapes  should  be  rewound  with  great  speed 

^g.  Occasionally  run  a  flat  file  over  the  surface  of  a  metal  level  to  remove  burrs 

^h.  Levels  can  be  adjusted  to  determine  correct  pitch  of  drainage  pipes 

^i.    Plumb  bobs  are  used  to  locate  the  center  of  vertical  runs  and  transfer  the. 
point  from  one  floor  level  to  another 

j.   The  point  on  a  plumb  bob  should  be  rounded  or  bent 

k.  A  chalk  line  should  use  only  white  chalk 

^t.   Chalk  lines  must  be  kept  dry 

^m.  Chisels  and  hammers  should  be  held  loosely  but  firmly  in  order  to  '^bounce*' 
the  chisel  as  it  is  struck 

_n.  Wood  chisels  are  ground  to  a  90''  angle  and  must  be  periodically  honed 
and  oiled  in  order  to  maintain  a  sharp  edge 

^o.  Hand  drilling  machines  are  useful  for  small  jobs  when  electricity  is  unavail- 
able \ 
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^p.  High  speed  steel  drills  are  useful  in  cleaning  and  enlarging  holes  in  nnetal  and 
other  materials,  and  also  for  drilling  new  holes 

^q.  Offset  wrenches  are  handy  for  small  pi^  and  round  objects,  especially 
in  tight  places 

^r.  Open-end  wrenches  are  useful  because  they  a)e  not  likely  to  slip  off  an 
objedt  when  being  used 

J.  Plug  wrenches  are  primarily  used  to  hold  slip  nuts 

J.   Needlenose  pliers  are  useful  in  turning  difficult  to  open  locknuts,  bath  and 
shower  drains,  and  many  other  plumbing  fittings 

^u.  Ball  peen  hammers  are  ideal  for  caulking  cast  iron  joints 

Nails  pullers  are  useful  when  removing  studs 

_w.  Strikers  should  be  kept  dry,  clean,  and  free  from  oil 

ji.  A  pocket  knife  is  used  for  reaming  large  size  copper  tube  and  plastic  pipe 
^y.  Swaging  tools  are  used  to  make  tubing  ends  smaller 

_z.  Handle  pullers  are  used  to  remove  worn  surfaces  and  burrs  from  valve 
seats 

^aa.  Valve  seat  wrenches  are  used  to  remove  valve  seats  that  need  to  be  re* 

placed  '■    -  ■  ' 

^bb.A  tubing  tap  and  die  set  is  a  valuable  tool  when  repairing  water  closet  ball 
cocks 

^cc.  Putty  knives  have  many  uses  including  grouting  the  base  of  water  closets  and 
removing  or  reshaping  water  closet  wax  rings 

_cid.  Goggles  protect  the  whole  face  from  flying  chips  and  splashed  liquids 


List  safety  precautions  applied  to  the  use  of  tools  usually  found  in  a  plumber's  tool 
box;  list  three  items  under  each  area. 

a.  Condition  of  tools 
1) 

2) 

3) 

b.  WorK  rirea 
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2) 
3) 

c.  Handling  tools 
1) 

2) 

3) 

d.  Storing  tools 
1) 

2) 

3) 
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PLUMBER*ST00L90X 
UNIT  IV  . 

ANSWERS  TO  Tt 


1.  a.  3 
b,  1 
c  2 
d.  4 

2.  a.  Hacksaw 

b.  Jabsaw 

c.  Compass  or  keyhole  saw 

d.  Handsaw 

e.  Miter  saw 

f.  Flat  file 

g.  Round  file 

h.  triangular  file 

i.  Folding  rule  / 

/ 

j.  Tape  measure  / 

k,  24*'  carpenter's  level 

I.  Torpedo  level 

m.  Line  level 

n.  Plumber's  level 

0.  Plumb  bob  and  line 

p.  Chalk  line 

q.  Set  of  cold  chisels 

r.  Set  of  wood  chisels 

s.  Nail  set 

t.  Set  of  pm  punch" 
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u. 

Hand  drilling  machine 

V. 

Ratchet  brace 

w. 

Set  of  small  masonry  drills 

X. 

Set  or  small  high  speed  dnils 

y. 

Set  of  wood  bits 

z. 

Expansive  wood  bit 

aa. 

Straight  pipe  wrench 

bb. 

14"  offset  pipe  wrench 

cc. 

8"  adjustable  wrench 

dd. 

Set  of  open  end  wrenches 

ee. 

8'*  plier  wrench  (vise  grips) 

ff. 

Set  of  flare  nut  wrenches 

gg- 

Set  of  socket  wrenches  and  ratchet 

hh. 

12"  spud  wrench 

ii. 

No^hub  torque  wrench 

Plug  v^rench 

kk. 

Sink  strainer  wrench 

11. 

Strainer  locknut  wrench 

mm. 

Closet  seat  wrench 

nn. 

Basin  wrench 

00. 

Strap  wrench 

PP. 

Aii-purpose  wrench 

qq. 

Needienose  pliers 

rr. 

14"  adjustable  pliers 

ss. 

10"  adjustable  pliers 

tt. 

Combination  slip-joint  pliers 

uu. 

20  02.  straight  claw  hammer 

vv. 

16  01.  ball  peen  hammor 

WW, 

iNaif  |juii6i  \UQka^aW/ 

wicu^c  iiaiiiii\6r 

vv 

Sst  of  nhlllinc  HoaH  crrovAirlKii/orc 

zz. 

Sfit  of  strainht  tin  crrft\AiH»»iiyore 

Offspt  ^crevAydriupr 

bbb 

Smal  1  H  iamptQr  ti  ihinn  n  ittnr  / 1  /Q  "    1  '*\ 
winaii  uidiiiQlBi  lUijl*iy  CUXlci  \  i/O    *  i  / 

ccc» 

omail  quicK  opening  tubiiig  cutter  (1/4  •  1  1/8  ) 

ddd. 

Large  tubing  cutter  (1/4"  •  3  1/8") 

eee. 

Close  tubing  cutter  (1/2",  3/4") 

fff. 

Striker 

ggg* 

Flux  brush 

hhh. 

Clean  towel 

iii. 

Sandcloth 

Pocket  knife 

kkk. 

Yoke  and  screw  flaring  tool 

III. 

Hammer  flaring  tool 

mmm. 

Swaging  tool 

nnn. 

Set  of  copper  fitting  brushes 

Lever  type  tubing  bender 

PPP. 

Geared  ratchet  type  tubing  bender 

qqq. 

Spring  bender 

rrr. 

Pair  of  straight  snips 

sss. 

Pipe  taps  (1/8"  •  1") 

ttt. 

Faucet  handle  puller 

uuu. 

Valve  seat  dressor 

V\A/. 

Valve  seat  wrenches 

WWW. 

Sot  of  hex  wrenches  (Allen  wrenches) 

XXX. 

Dykes  (lineman's  pliers) 
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yvy.      Plumber's  socket  wrenches  ^ 
222.      Tubing  tf^p  and  die  set 
aaaa.      Smk  spray  wrench 
bbbb.      Putty  knife  4 
cccc.       Yarning  iron 
dddd.      Inside  caulking  iron 
eeee.      Outside  caulking  iron 
ffff.      Caulking  hammer 
gggg.      Packing  iron 
hhhh.      Cut-off  chisel 
iiii.      Safety  glasses 
jjjj.  Goggles 
kkkk.       Face  shield 

nil.  Rasp 
mmnnm.  Center  punch 
nnnn.      Star  drill 
0000.      Internal  wrench 
pppp.      Internal  cutter 

3.  a,  b,  d,  e,  g,  h,  i,  I,  m,  o,  p,  r,  u,  v,  w,  x,  aa,  bb,  cc 

4.  Any  three  under  each  area; 
a.     Condition  of  tools 

1 .  Tools  should  be  kept  clean 

2.  Tools  should  be  free  of  grease  and  excess  oil 

3.  Tools  which  can  rust  should  be  lightly  oiied 

4.  Keep  handles  on  files 

5.  Keep  chisel  ends  trimmed  and  dressed 

6.  Drop  cords  and  extension  cords  should  be  in  good  repair 

7.  Cuttincj  tools  should  be  kept  sharp  in  order  to  prevent  forcing  or  causing  the 
worker  to  become  impatient 

8.  Do  not  use  a  weak  or  damaqed  ladder 


Work  area 

1.  Keep  work  area  clean 

2.  Carry  to  tf  i  work  area  only  those  tools  that  you  will  need 

3.  Lay  out  your  tools  in  an  orderfy  fashion 

4.  Provide  ample  room  to  work;  do  not  struggle  around  objects  which 
can  be  moved 

5.  Keep  such  items  as  gas  hoses  and  electric  cords  neat  and  orderly  and 
not  in  a  tangled  mess 

6.  Clean  the  work  area  before  leaving 
Handling  tools 

1.  Keep  tools  in  their  proper  places 

2.  Sharp  instruments  such  as  screwdrivers  should  not  protrude  from 
pockets 

3.  Tools  should  be  handed  to  one  another,  not  thrown  or  tossed 

4.  Electric  cords  should  be  kept  out  of  water 

5.  Gloves  should  be  worn  as  a  protection  against  heat  and  flying  chips 

6.  Eye  and  face  protection  should  be  used  when  working  with  certain 
tools 

7.  Hands  should  be  washed  after  handling  toois  and  before  eating 
Storing  tools 

1.  Tools  should  be  stored  properly  in  order  to  provide  ease  and  safety  in 
picking  up  and  putting  away 

2.  Heavy  tools  should  be  stored  near  the  floor,  light  tools  in  higher 
positions 

3.  Attempt  to  store  all  tools  off  the  floor  to  avoid  dangerous  floor  space 

4.  Large  tools  and  heavy  tool   boxes  should  be  moved  by  two  or  more 
people 


THE  PLUMBING  TRUCK 
UNITV 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  select  equipment  kept  in  the 
cab,  storage  bins,  and  trunk  of  a  plumbing  truck.  The  student  should  also  be  able  to  conduct 
an  inventory  of  a  plumbing  truck  and  perform  daily  maintenance  procedures  on  an  available 
vehicle.  This  knowledge  will  be  evidenced  by  correctly  performing  the  procedures  outlined 
on  the  assignment  and  job  sheets  and^by  scoring  85  percent  on  the  unit  test. 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  associated  with  the  plumbing  truck  to  the  correct  definitions  or 
descriptions. 

2.  Distinguish  between  daily,  weekly,  monthly,  and  yearly  maintenance  procedures 
associated  with  the  plumbing  truck. 

3.  Name  four  parts  of  the  plumber's  truck  where  tods,  materials,  and  equipment  are 
stored. 

4.  Select  equipmRnt  kept  in  the  cab. 

5.  Select  tools  and  materials  kept  in  storage  bins. 

6.  Select  tools  and  equipment  kept  in  the  truck. 

7.  List  suggestions  for  organizing  the  plumber's  truck. 

8.  Conduct  an  inventory  of  a  plumbing  truck. 

9.  Demonstrate  the  ability  to  perform  daily  maintenance  procedures  on  an  available 
truck. 


SPECIFIC  OBJECTIVES 


^ 
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THE  PLUMBING  TRUCK 
UNIT  V 

SUGGESTED  ACTIVITIES 

Instructor: 

A.  Provide  student  with  objective  sheet. 

B.  Provide  student  with  information,  assignment,  and  job  sheets. 

C.  Make  transparencies. 

^  D.    Discuss  unit  and  specific  objectives. 

E.  Discuss  information  and  assignment  sheets. 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G.  Take  a  field  trip  or  provide  for  a  plumbing  contractor  to  bring  a  truck  to  the 
school  shop. 

/H.  Develop  a  situation  to  show  the  comparison  of  a  well  organized  truck 
^       and  a  disorganized  truck. 

I.     Discuss  overloading  and  other  abuses  to  the  truck. 

J.     Give  test. 

Student: 

A.    Read  objective  sheet. 
8,    Study  information  sheet. 

C.  Complete  assignment  and  job  sheets. 

D.  Take  test. 

INSTRUCTIONAL  MATERIALS 

Included  in  this  unit: 
A.    Objective  sheet 
8.     Information  sheet 
C.     Transparency  masters 

1.  TM  r^Maintenance  Procedures  for  Plumbing  Trucks 

2.  TM  2-  Pickup  Plumbing  Truck 

3.  TM  3-Plumbing  Truck  Cab 
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Q.    AssigniTient  Sheet  #1 -Conduct  an  Inventory  of  a  Plumbing  Truck 

E.  Job  Sheet  #1  "Perform  Daily  Maintenance  Procedures  jan  an  Available 
Truck. 

F.  Test 

u.    Answers  to  test 
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THE  PLUMBING  TRUCK 
UNITV 


INFORMATION  SHEET 


Terms  and  definitions 

A.  Plumbing  truck-Vehicle  which  is  used  to  transport  workers,  tools,  equip- 
ment, and  materials  to  and  from  a  job  site 

B.  Maintenance-The  upkeep  of  equipment;  to  keep  in  an  existing  state  of 
repair 

C.  Organization-Keeping  tools,  equipment,  and  materials  in  an  orderly  fashion 
to  help  the  worker  find  the  correct  item  and  also  to  maintain  an  accurate 
inventory 

D.  Responsibility-Being  accountable  for  certain  duties,  showing  trustworthiness 
and  reliability 

E.  Inventory-The  quantity  of  materials  on  hand 

F.  Engine  maintenance-Chocking  oil,  water,  fan  belts,  and  hydraulic  fluid,  and 
adding  items  when  necessary 

Maintenance  procedures  (Transparency  1) 

A.  Daily 

1.  Conduct  routine  ir,:nection 

(NOTE:  Make  sure  hood  catch,  hinge,  and  spring  are  in  operating 
condition.) 

2.  Check  oil  and  add  any  if  needed 

(NOTE:  Use  a  clean  cloth  or  paper,  not  grass  or  any  dirty  material.) 

3.  Check  water  and  add  any  if  needed 

4.  Check  lights-head,  tail,  brakes,  and  direction 
(NOTE:  A  fellow  worker  is  helpful  in  this  task.) 

5.  Check  brakes  for  sufficient  pedal 

(NOTE:  Report  any  malfunctions  of  lights  or  brakes  to  the  employer.) 

6.  Clean  windshield  and  windows 

7.  Check  air  pressure  in  tires 

8.  Check  qasoline  gauge 

3l<> 


INFORMATION  SHEET 


B.  Weekly 

1.  Check  tires 

2.  Check  battery  water 

3.  Check  hydraulic  fluid 

a.  Transmission 

b.  Power  steering 

c.  Power  brakes 

4.  Wash  complete  truck 

C.  Monthly 

1.  Have  truck  greased 

(NOTE:  See  manufacturer's  specifications,) 

2.  Change  oil 

(NOTE :  See  manufacturer's  specifications.; 

3.  Inspect  tires  for  wear 

(NOTE:  Report  any  malfunction,  unusual  noise,  or  excessive 
to  your  employer,) 

4.  Perfornn  major  clean-out  of  truck  bed  and  cab 

D.  Yearly-Schedule  truck  for  state  inspection 

(NOTE :  This  is  not  applicable  in  all  states,) 

Parts  of  the  plumber's  truck  where  materials  and  equipment  are  stored 
(Transparencies  2  and  3) 

A.  Cab 

B.  Storage  bins 

C.  Truck  bed 

D.  Overhead  pipe  rack 
Equipment  kept  in  the  cab 

A.  A  map  of  tlie  local  and  surrounding  arn.is 

B.  Pfjncils 
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INFORMATION  SHEET 

C.  Clipboard  for  job  instructions 

D.  An  ABC  fire  extinguisher 

(NOTE:  ABC  fire  extinguishers  can  be  used  on  all  types  of  fires-) 

E.  First  aid  kit 

Tools  and  materials  kept  in  storage  bins 

A.  Sme'l  assortment  of  copper,  plastic,  and  galvanized  iron  water  pipe  fittings 

(NOTE:  Drainage  fittings  are  comparatively  expensive  and  should  not  be 
stored  on  the  truck.) 

B.  Maintenance  and  repair  tools 

(NOTE:  Some  trucks  are  designated  specifically  for  maintenance  and  repair, 
and  some  trucks  specifically  for  new  construction,) 

C.  Maintenance  and  repair  materials 
0.    Soldering  materials 

(NOTE.  Soldering  materials  include  flux,  solder,  sandcloth,  pipe  hangers, 
pipe  tape,  and  joint  compounds.) 

E.     Cleaning  raqs 

(NOTE:  These  should  be  kept  behind  the  seat.) 

Tools  and  ecfuipment  kept  in  the  truck 

(NOTE;  These  are  tools  that  are  too  large  to  carry  in  a  tool  box.)  y 

A.  Pipe  wrenches  and  tongs 

B.  Small  drain  cleaners  ■ 

C.  Testing  equipment 

D.  Large  hammers 

E.  Drilling  machine 

F.  Electric  saws 

G.  Pipe  vise 

(NOTE;  Pipe  vise  is  usually  mounted  on  side  of  truck.) 


INFORMATION  SHEET 


H,  Tri'Siaod 

I,  Power  vi^e 

H,  Torch  and  propane  tank  (plus  extra  tank) 

I,  Pipe  cutters,  reamers,  and  die  stock 
J,  Stepladder 

K.    Extension  cord 
L,     Drop  light 
M,  Level 
N,    Tow  chain 

Suggestions  for  organizing  the  plumber's  truck 

A.  Materials  and  equipment  for  specific  jobs  should  be  loaded  on  the  truck 
when  needed  and  unloaded  when  the  job  is  finished 

B.  An  inventory  should  be  made  once  each  month  to  keep  the  necessary 
materials  on  the  truck  and  to  avoid  overloading  of  certain  items 

(NOTE:  Materials  are  expensive  and  should  not  be  stored  in  large  quantities 
for  long  periods  of  time,) 

C.  The  plumber's  personal  tool  box  can  Kie  stored  in  the  truck 

D.  The  truck  should  be  locked  when  not  attended 


Maintenance  Procedures  For  Plumbing  Trucks 


Mirrors  Windshield 
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Plumising  Truck  Cab 


r 


Seats 


Dash 


Map  Pocket 


THE  PLUMBING  TRUCK 
UNIT  V 


ASSIGNMENT  SHEET  #1-C0NDUCT  AN  INVENTORY  OF 
A  PLUMBING  TRUCK 


EVALUATION:  The  results  of  this  inventory  should  correspond  with  inven- 
tory figures  derived  from  receiving  and  check-out  records. 


Directions; 

Conducting  an  inventory  is  a  major  role  of  the  plumber  prior  to  using  the  truck  each  day. 
Conduct  a  manual  inventory  of  plumbing  tools,  equipment,  and  materials  in  an  available 
truck.  Instructor  should  provide  inventory  check  sheet. 


A.    Cab  equipment 


B.     Storage  bin  tools  and  mater'.ils 


C. 


Truck  tools  and  equipment 
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THE  PUUMBING  TRUCK 
UNIT  V 


JOB  SHEET  #1-PERF0RM  DAILY  MAINTENANCE  PROCEDU RES 
ON  AN  AVAILABLE  TRUCK 


EVALUATION;  Completion  of  these  procedures  must  be  approved  by  the 
instructor  prior  to  using  the  plumbing  truck. 

I.      Tools  and  materials 

A.  Wiping  cloth 

B.  Oil 

C.  Water 
II.  Procedure 

(NOTE:  Plumbers  should  arrive  at  work  early  enough  to  conduct  a  routine 
truck  inspection.) 

A.  Check  the  engine  hood :  catch,  hinge,  and  holding  spring 

B.  Obtain  a  wiping  cloth 

(NOTE:  Do  not  use  grass  or  any  other  item  except  a  clean  wiping  cloth 
or  paper.) 

C.  Check  the  oil  level  and  add  any  that  is  needed 

D.  Check  the  water  level  and  add  any  that  is  needed 

E.  Check  brake  for  sufficient  pedal 

F.  With  the  assistance  of  a  fellow  worker,  check  lights 
(NOTE:  Check  brake  lights  and  direction  signals.) 

G.  Clean  and  adjust  mtrrors 

H.  Check  air  pressure  m  tires 

I.  Check-anti  freeze  if  necessary 

J.      Obtain  approval  of  {he  job  from  your  instructor 
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THE  PLUMBING  TRUCK 
UNITV 


NAME 


TEST 


Match  the  terms  on  the  right  to  the  correct  definitions  or  descriptions, 

1.  Inventory 


^a.  Vehicle  which  is  used  to  transport  workers, 
tools,  equipment,  and  materials  to  and  from  a 
job  site 

^b.  The  upkeep  of  equipment;  to  keep  in  an 
existing  state  of  repair 

^c.  Keeping  tools,  equipment,  and  materials  in  an 
orderly  fashion  to  help  the  worker  find  the 
correct  item  and  also  to  maintain  an  accurate 
inventory 

^d.  Being  accountable  for  certain  duties,  showing 
trustworthiness  and  reliability 

_e.  The  quantity  of  materials  on  hand 

^f.  Checking  oil,  water,  fan  belts,  and  hydraulic 
fluid  and  adding  items  when  necessary 


2.  Maintenance 

3.  Engine 
maintenance 

4.  Organization 

5.  Plumbing 
truck 

6.  Responsibility 


Distinguish  between  daily,  weekly,  monthly,  and  yearly  maintenance  procedures 
associated  with  the  plumbing  truck  by  placing  a  "d"  next  to  the  daily,  a  "w"  next  to 
the  weekly,  an  "m"  next  to  the  monthly,  and  a  "y"  next  to  the  yearly  maintenance 
procedures. 

 a.  Check  hydraulic  fluid 

 b.  Have  truck  greased 

 c.  Check  oil  and  add  any  if  needed 

 d.  Clean  windshield  and  windows 

 eM  Check  air  pressure  in  tires 

f.   Schedule  truck  for  state  inspection 

 Change  oil 

 h.  Check  battery  water 

 i.    Wash  complete  truck 

j.    ChecK  brakes  for  sufficient  poaal 


Name  four  parts  of  the  plumber's  truck  where  tools,  equipment,  and  materials  are  stored, 

a. 

b. 

c. 

d. 

Seject  equipment  kept  in  the  cab  by  placing  an  "X"  in  the  appropriate  blanks. 

 a.  A  map  of  the  local  and  surrounding  areas 

b.  Pencils 
 c.  Fittings 

 d.  Clipboard  for  job  instructions 

 e.  An  ABC  fire  extinguisher 

 f.   Large  hammers 

 g.  Cleaning  rags 

Select  tools  and  materials  kept  in  storage  bins  by  placing  an  "X"  in  the  appropriate  blanks. 

 a.  Small  assortment  of  copper,  plastic,  and  galvanized  iron  water  pipe  fittings 

 b.  Maintenance  and  repair  tools 

 c.  iVlaintenance  and  repair  materials 

 d.   Drop  light 

^  e.  Small  drain  cleaners 

 Soldering  materials 

Select  tools  and  materials  kept  in  the  truck  by  placing  an  '*X"  in  the  appropriate  blanks. 

 a.   Pipe  wrenches  and  tongs 

 b.  Testing  equipment 

 c.    Fire  extinguishers 

ti.  Electric  saws 

3  CO 


 e.  Stepladders 

 f.  »  Extra  clothing 

 g.  Torch  and  propane  tank 

 h.  Level 

 i.    Pipe  cutters,  reamers,  and  die  stocks 

7.  List  three  suggestions  for  organizing  the  plumber's  truck, 
a. 

b. 
c. 

8.  Conduct  an  inventory  of  a  plumbing  truck.  I 

9.  Demonstrate  the  ability  to  perform  daily  maintenance  procedures  on  an 
available  truck, 

(NOTE:  If  these  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 
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•   THE  PLUMBING  TRUCK 
UNIT  V 

ANSWERS  TO  TEST 

a.  5 

b.  2 

c.  4 

d.  6 

e.  1 

f.  3 

a.  w 

b.  m 

c.  d 

d.  d 

e.  d 

f.  V 

g.  m 

h.  w 
I.    _  w 

j.  d 

a.  Cab 

b.  Storaqe  bins 

c.  Truck  bed 

d.  Overhead  pipe  rack 
a.  I),  (i,  *} 

si.  b,  c,  f 

n.  d,  (?,  tj,  h,  I 


Any  three  of  the  following: 

a.  Materials  and  equipment  for  specific  jobs  sould  be  loaded  on  the  truck  when 
needed  and  unloaded  when  the  job  is  finished 

b.  An  inventory  should  be  made  once  each  mo^^th  to  keep  the  necessary  materials 
on  the  truck  and  to  avoid  overloading  of  certain  items 

c.  The  plumber's  personal  tool  box  can  be  stored  in  the  truck 

d.  The  truck  should  be  locked  when  not  attended 
Evaluated  to  the  satisfaction  of  the  instructor. 

Performance  skills  evaluated  to  the  satisfaction  of  the  instructor. 
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BLUEPRINT  READING 
UNIT  1 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  match  terms  associated 
with  blueprint  reading  to  the  correct  definitions  and  identify  the  alphabet  of  lines 
and  drawing  symbols.  The  student  should  also  be  able  to  measure  scaled  lines,  list 
items  included  in  a  set  of  specifications,  and  extract  specific  information  from  a 
set  of  specifications.  This  knowledge  will  be  evidenced  by  correctly  performing  the 
procedures  outlined  on  the  assignment  sheets  and  by  scoring  85  percent  on  the  unit 
test. 


SPECIFIC  OBJECTIVES 


After  completion  of  this  unit,  the  student  should  be  able  to; 

1 .  Match  terms  associated  -with  blueprint  reading  to  the  correct  definitions. 

2.  Identify  five  types  of  architectural  drawings. 

3.  Identify  the  nine  types  of  lines  included  in  the  alphabet  of  lines, 

4.  Match  the  name  of  floor  plan  drawing  symbols  to  a  picture  of  the  symbol. 

5.  Identify  plumbing,  appliance,  and  structural  symbols. 

6.  Match  the  name  of  plumbing  blueprint  symbols  to  the  correct  picture  of  the 
symbol. 

7.  Read  an  architect's  scale. 

8.  List  major  items  that  should  be  included  in  a  set  of  specifications. 

9.  Extract  specific   information   from   a  prepared  set  of  building  specifica- 
tions. 


BLUEPRINT  READING 
UNIT  I 


SUGGESTED  ACTIVITIES 

Instructor: 

A.  Provide  students  with  objective  sheet, 

B.  Provide  students  with  information  and  assignment  sheets. 

C.  Make  transparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  and  assignment  sheets. 

F.  Invite  an  inspector  and/or  architect  to  speak  to  the  class. 

G.  Give  test. 
Student: 

A,  Read  objective  sheet. 

B,  Study  information  sheet. 

C.  Complete  assignment  sheets. 

D.  Take  test. 

INSTRUCTIONAL  MATERIALS 

Included  in  this  unit: 

A.  Objective  sheet 

B.  Information  sheet 

C.  Transparency  masters 

1.  TM  I.PIotptan 

2.  TM  2*-Foundation  Plan 

3.  TM  3-Floor  Plan 

4.  TM  4--Elevations 

5.  TM  5-Details 


6.  TM  6-Alphabet  of  Lines 

7.  TM  7--Alphabet  of  Lines  (Continued) 

8.  TM  a-Alphabec  of  Lines  (Continued) 

9.  TM  9-Floor  Plan  Symbols 

10.  TM  10-Sectioning  Symbols 

11.  TM  1 1--Plumbing  Symbols 

12.  TM  12--Plumbing  Symbols  (Continued) 

13.  TM  13-The  Architect's  Scale 

14.  TM  14--Comparison  of  Solid  Objects 
0.    Assignment  sheets 

1.  Assignment  Sheet  #1"Read  the  Architect's  Scal«  at  Full  Scale  or 
(12''^=1'0") 

2.  Assignment  Sheet  #2--Read  the  Architect's  Scale  at  Half  Scale  or 
(6"  =  1'0") 

3.  Assignment  Sheet  #3"Read  the  Architect's  Scale  At  One-Fourth 
Scale  Or  (3"  =  I'O") 

4.  Assignment  Sheet  #4-Read  the  Architect's  Scale  at  One-Eighth  Scale  or 
(1  1/2"  ■  I'O") 

E.  Answers  LO  assignment  sheets 

F.  Test 

G.  Answers  to  test 
References: 

A.  D'Arcangeio  Bartholomew,  Et.  A!.,  Blueprint  Reading  For  Plumbers.  New 
York:  Delmar,  1973. 

B.  Dalzell,  James  R.  Blueprint  Reading  For"- Home  Builders.  New  York: 
McGraw-Hill,  1955. 

C.  French,  Thomas  E.  and  Charles  J.  Vierch.  Engineering  Dra\Ning.  New  York; 
McGraw-Hill,  1966. 

0.     Hartman,  William  J.  Basic  Drafting.  Stillwater,  Oklahoma:  State  Department 
of  Vocational  and  Technical  Education,  1972. 

£.     Helper,  Donald  E.  and  Paul  I.  Wallach.  Architectural  Drafting  and  Design. 
New  York;  McGraw-Hill,  1971. 


BLUEPRINT  READING 
UNIT  I 


INFORMATION  SHEET. 


Terms  and  definitions  , 

A.  Alphabet  of  lines-Set  of  conventional  symbols  covering  all  the  lines 
needed  to  depict  an  object  as  to  size  and  shape 

B.  Architect's  scale-A  rule  divided  into  proportional  feet  and  inches;  a 
fraction  of  an  inch  is  proportionally  equal  to  one  foot 

Examples:       1/8,  1/4,  3/8,  1/2,  3/4,  1  1/2,  and  3  inches  to  the  foot 

C.  Architectural  drawings-Step  by  step  directions  which  are  shown  in 
picture  form 

(NOTE:  They  are  sometimes  called  construction  drawings.) 

D.  Blueprint"A  copy  of  the  original  detailed  drawing 

E.  Building  code-Collection  of  laws  listed  in  booklet  form  that  apply  to 
a  given  community,  state  or  nation  , 

F.  Detail  view-A  drawing  that  gives  complete  detailed  information  for 
the  construction  of  a  single  part 

G.  Dimensions- The  arrangement  of  lines  and  symbols  to  indicate  the 
actual  size  for  constructing  the  object  that  is  represented 

H.  Elevation  view-Drawings  representing  the  front,  sides  or  rear  face  of 
a  building  and  usually  made  as  though  the  observer  were  looking 
straight  at  it 

I.  Plan  view-Horizontal  cut  through  a  building  showing  the  foundation, 
rooms,  partitions,  windows,  doors,  and  stairs 

J.  Scale  drawing-A  drawing  made  to  size  either  proportionally  larger  or 
smaller  than  the  actual  size  of  the  object  represented 

K.  Section  view-A  drawing  of  an  object  that  has  been  cut  to  show  inter- 
nal construction 

L.  Specifications-A  detailed  set  of  written  instructions  which  explains 
the  drawing  and  becomes  part  of  the  contract 

M.  Symbol-An  arbitrary  sign  that  has  been  standardized  and  is  used  to 
represent  an  object,  quality,  or  method 

N.  Working  drawing--A  technical  drawing  which  includes  all  dimensions 
and  procedures  to  guide  workers  in  the  construction  of  a  building 

0.  Roof  Pitch--Anqle  of  roof  designed  to  drain  rain  water  and  also  adds 
to  beauty  of  the  building 


INFORMATION  SHEET 

Types  of  architectural  drawings  (Transparencies  1,  2,  3,  4,  and  5) 

A.  Plot  plan-Characteristics  include: 

(NOTE:  The  entrance  to  the  building  should  be  located  at  the  bottom 
of  the  page.) 

1 .  The  location  of  the  building  on  the  lot 

(NOTE:  The  plot  plan  sometimes  shows  legal  descriptions  of  the  build- 
ing.) 

2,  Finished  grade  contours 
3/  Property  lines 

4.  Available  utilities 

5.  Location  of  existing  trees 

6.  Sewer  pipe  extension  location  from  house 

B.  Foundation  plan-Characteristics  include: 

(NOTE:  The  entrance  to  the  building  should  be  located  at  the  bottom 
of  the  page.) 

1 .  The  location  o*f  footings,  stemwal  3,,and  piers 

2.  Openings  and  clearance  for  crawl  space  undsr  a  conventional  wood 
floor 

3.  Entrance  for  underground  utilities  and  sen;ices 

C.  Floor  plan-Characteristics  include: 

(NOTE:  The^  entrance  to  the  building  should  be  located  at  the  bottom 
of  the  page  on  the  plan.) 

1.  Outside  walls  including  the  location  and  dimensions  of  all  ex- 
terior openings 

2.  The  type  of  construction  through  the  use  of  aymbols 

3.  -  The  location  of  interior  walls  and  partitions 

4.  The  way  a  door  is  to  swing 

5.  Stairways 

6.  The  location  of  cabmets  and  built  if»s  and  plumbing  fixtures 


INFORMATION  SHEET 


D,  Elevation 

1 ,  Characteristics 

a.  Grade  line 

b.  Floor  heights 

c.  Head  and  sill  heights  of  windows  in  each  story 

d.  Roof  line  and  pitch 

e.  Cornice 

2.  Typical  elevations 

a.  Front  • 

b.  Left 

c.  Right 

d.  Rear 

« 

e.  Sectional  (optional) 

E.  Details-Characteristics  include:  ^ 

(NOTE:  These  drawings  are  primarily  used  to  depict  details  of  con- 
struction that  are  too  small  or  not  clearly  shown  on  the  plan  or  eleva- 
tion drawings.  They  may  be  full  size  or  to  a  larger  scile  than  the  plan 
elevation,  or  a  sectional  viewj 

1.  Molding 

2.  Mill  work 

3.  Ornamental  iron 

4.  Cabinets  ? 

5.  3uilt-ins 

6.  Fireplace 

7.  Stairs 

(NOTE:  Sections  are  used  freely  on  these  drawings.) 

8.  Mechanical  drawing-Plumbing  and  heating 

(NOTE:  This  is  only  occasionally  shown  on  residential  blue- 
prints.) 
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Alphabet  of  lines  (Transparencies  6,  7,  and  8) 

A.  Object  lines  (  O-Show  the  main  outline  of 
the  building  including  exterior  walls,  interior  partitions,  porches, 
patios,  driveways,  and  interior  walls,  these  lines  should  be  outstand- 
ing lines  on  a  drayying 

B.  Dimension  lines(^-  >»)-Thin    unbroken    lines  which 

building  dimensions  are  placed  upon 

C.  Extension  lines  {  ')-Extend,    but    do    not  touch, 

the  object  lines  and  uermit  dimension  lines  to  be  drawn  between  them 

.  D.     Hidden  lines  (  —  — «-.)..short  dashes   used   to  show  lines 

that  are  not  visible  from  that  view 

E.  Center  lines  (  ~)-A  series  of  short  and  long  .iashes 

used  to  designate  the  center  of  doors,  windows,  and  circles  ard  to 
provide  a  reference  point  for  dimensioning 

F.  Cutting-plane  lines  — —  ^l-Heavy     lines     consisting     of  a 

series  of  one  long  and  two  short  dashes  with  arrows  at  each  end  point* 
ing  away  from  the  area  that  is  cut  away  for  the  purpose  of  sectioning 

G.  Section  lines  (////— )-A  series  of  lines  of  various  shape  or  symbols  used 
to  depict  an  area  that  is  a  cross  section  of  the  whole  object  and  also 
depicts  the  type  of  material  to  be  used  in  construction 

H.  Break  lines  vna---^— sA^  '~^)"Used  when  an  area  ct-nnot  or  should 
not  be  drawn  entirely 

I.  'Leaders  — "  }--Used  to  connect  a  note  or  dimension  to  a 
part  of  the  building 

Svml)ols 

A.     Floor  plan  (Transparencies  9  and  10) 
1 .   Wood  (rough) 


2.   Wood  (finished)  ^^^^^^^^ 


4,  Firebrick 
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5.  Concrete 


:;^■^•:OiJ;';?;^vVi/v^^^^ 


'Cone  Block 


6,  SarKl,  plaster,  cement,  gypsum  board 


7.  Tile-hollow, 
Terra-cotta 


-Glazed 


8.  Cinders 


4       w       c  « 


9,  Earth 


10.  Gravel 


o    -  0   0  0 

o       ^     O  0 


•With  Sand 


11.  Structural 
steel  or  iron 


12.  Insulation 


UuU 


Loose 


•Solid 


13.    Flashing,  termite 
barrier,  water- 
proofing 


14.    B.'ick  veneer 


15.  Arch-Cased 
opening 
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16.   Outside  door 


17.    Inside  door 


19.  Casement 
window 


20.  Double-hung 
window 


21,  Telephone 
jack 


22.  Floor  drain 

23.  Glass 
B.  Electrical 

1 .   Ceiling  outlet 


2.   Wall  bracket  outlet 


18.  Double-acting 

door  ZZUKCT*^  C 


ID 


^    3.    Duplex  outlet 

c 

4,  Switch  (single  pole)  ^  j 

5.  Switch  (3  way)  J 


3- 


f 
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V.      Plumbing,  appliance,  and  strtictural  symbols  (Transparencies  1 1  and  12) 
A.  Plumbing 


3SI 


1- 


1. Showers 


2.Squaro  corner  3. Built-in  square 
bathtub  bathtub 


4. Built-in  bathtub(Recessed) 


5, Corner  bathtub 


6, Built-in  lavatories 


a 


7.  Wall  hung     8. Corner 
lavatory  lavatory 


tFTl 


9. Built-in  lavatories 


lO.Shallow  bowl  sink 


11. Single  bowl    12. Double  bowl 
Sink  sink 


13, Double  drainboard  sink 
with  cabinet 
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1*. 

15. Wall  ' 
*^\/  urinal 

16.  L 

Irinal 

14. Corner 
water  closet 


u 


> 


17. Toilet  stools  or  water  closets 


18. Shower  heads 


3 


^h) 


19. Laundry  tubs 


20. Water 
heater 
(designate  capacity 
and  fuel) 


ERIC 
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6.  Appliances 


□ 


1. Washer  and  dryer 


Zb 


3. Refrigerator  or  freezer 


DW 

\  \    \  \ 

2. Freestanding  and  built-in 
dishwashers 


4. Freestanding  range 


0 

O 

0 

O 

i 

5. Drop-'. I  range 


e: 


o  o 
O  Ol 


6. Surface  cook  top 


7. Built-in  oven 


ERLC 
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C.     Structural  symbols 


I.PIan  view  of  exterior  door 
in  wood  frame  wal! 


3. Plan  view  of  exterior  door 
in  nnasonry  veneer  wall 


2. Plan  view  of  exterior  sliding 
door  in  wood  frame  wall 


4. Plan  view  of  exterior  sliding 
door  in  masonry  veneer  wall 


5. Plan  view  of  interior  hinged  door     6. Plan  view  of  interior  pocket  door 


7. Single  window  in  frame  wall 


8. Multiple  windows  in  frame  wall 


9. Plan  view  of  double  hung  window 
in  frame  wall 


INFORMATION  SHEET 
Plumbing  blueprint  symbols 


Piping  Symbols  For  Plumbing 

A.   —  Drain  or  Waste  Above  Ground 

B.   Drain  or  Waste  Below  Ground 

D-  IP  Storm  Drain 

E.    Cold  Water 

F.   sw   Soft  Cold  Water 

G.    Hot  Water 

H.  s  Sprinkler  Main 

I.  O— O  Sprinkler  Branch  and  Head 
J.   G— G   Gas 

K.  — —  A   Compressed  Air 

L.   V  — —  Vacuum 

M.  L£i   Sewer  •  Cast  I ron 

N.  ^'^^  Sewer  -  Clay  Tile 

0.         ~  '  —  Sewer  -  Plastic 

Piping  Symbols  For  Heating 

//  ¥f   High'Pressure  Steam 

— /  /  7^ —  Medium-Pressure  Steam 

  Low  Pressure  Steam 

S.   puel  Oil  Supply 

T,   """^   Hot  Water  Heating  Supply 

U.    HWR   —  Hot  Water  Heating  Return 
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Fittings  or  Valves  Symbols 

riiiinu 
Or 

Valve 

Type  Of  Connection 

Screwed 

Bell  And 
Spigot 

rSoldCied  Or 
Cemented 

V.    Elbow - 
90  Deg. 

r 

T 

Y 

W.  Elbow 
45  Deg. 

c 

T 

i 
T 

X.  Elbow 
Turned  Up 

Y.    Elbow - 

Turned  Down 

Z.    Elbow - 

Long  Radius 

AA.  Elbow  With 
Side  Inlet  - 
Outlet  Down 

T 

BB.  Elbow  With 
Side  Inlet  - 
Outlet  Up 

r 

r 

CC.  Reducing 
Elbow 

DD.  Sanitary  T 

As 

%^ 

£E.  T 

o  ^  o 

FF.  T  •  Outlet  Up 

GG.  T  -  Outlet  Down 

INFORMATION  SHEET 


Fitting 
Or 

Valve 


Type  Of  Connection 
Screwed         Bell  And       "  Soldered  Or 
Spigot  Cemented 


HH.  Cross 


I.  Reducer- 
Concentric 


JJ.    Reducer  Offset 
(Eccentric) 


KK.  Connector 


LL  Y  Or  WYE 


MM.  Valve  -  Gate 


-4- 


V 


-tx- 


NN.  Vaive  •  Globe 


00.  Union 


PP.  Bushing 


QQ.  Increaser 


RR.  Vacuum  Outlet 
SS.    Dry  Well 
TT.  Water  Heater 
UU.  Water  Softener 
VV.  Hose  Bib 


-txi— 


4 


V 


(^WIH^ 

(ws) 


Ol  10' 
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WW.  Floor  Drain 


FD 


XX.  Supply  Air  Duct 


1^ 


YY,  Return  Air  Duct 


ZZ.  Heating  Unit 


VII.      The  architect's  scale  (Trar^sparencies  13  and  14) 
A,    Rules  for  reading  a  scale 

1.  Select  proper  scale  ratio 

2.  Scale  should  lay  flat  on  the  surface  being  measured 

3.  Double  check  all  measurements 

4.  Practice  measuring  from  the  center  of  one  line  to  the  center  of 


B.     Common  scales  to  which  plans  are  drawn 

1.  12"  =  r-0"  (full  scale) 

2.  6"  =  1*  -  0"  (one-half  scale) 

3.  3"  =  r  -  0"  (one-fourth  scale) 

4.  1/2"  =  r  -  0" 

5.  1/4"  =  r-0" 
G.  1/8"  =  r  .  0" 


the  next  line 


5.   Do  not  use  a  scale  where  dimensions  are  available 
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Interpreting  graduations  on  the  architect's  scale 
(NOTE:  Some  scales  read  from  right  to  left  and  vice  versa,) 
1.  The  sixteenth  scale 

a.     16  '  16ths  make  one  inch 


1 

1 

1|1 

16 

b.     8 -8ths  make  one  inch;  2-  1/16"  make  1/8" 


1    1  1 

1  1 

III 

l|l 

III 
\ 

l|i 

c,     4  ■  4ths  make  one  inch;  4  ■  1/16"  make  1/4" 


d.     2  •  1/2"s  make  one  inch;  8  •  1/16"s  make  one  inch 


Dimensions  are  read  in  this  order 

1 )  Feet  marked  thus  (  ; 

2)  Inches  marked  thus  (") 

3)  Fractions  of  an  inch 


ERIC 
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f.     Practice   reading   the   following   dimensions   in   inches  and 
1/16"  (full  scale) 


1)  A  =  1"  +  2/16"  =  1  2/16"  or  1  1/8" 

2)  B  =  1"  +  12/16"  =  1  12/16"  or  1  3/4" 

3)  C  -  2"  +3/16"  =  2  3/16" 

4)  D  =  2"  -^9/16"  -  2  9/16" 

5)  E  =  2"  >  13/16"  =  2  13/16" 

6)  F  =  11"  +4/16"  -  11  4/16"  or  11  1/4" 

7)  G  -  11"  +  12/1J"  =  11  12/16"  or  11  3/4' 

8)  H  -  11"  ^  15/16"  -  1 1  15/^G" 


0 
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g.    One'half  scale  or  6"  represents  1 2" 


6" 


T-3" 

2"r-H 


1" 


1 


16 


I 


71 


16 


12". 


At  half  scale  the  1/16"- graduations 
each  represent  1/8" 


3  S3 


^   
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1" 


1)  A»8/8ths-1" 

2)  B«16/8ths»2" 

3)  C»2"  +  6/8ths"2  6/8"or2  3/4" 

4)  D  -  2"  +'7/8ths  -  2  7/8" 

5)  E»3"  +  7/8ths  =  3  7/8" 

6)  F-5"  +  1/8ths-5  1/8"  ' 

7)  G  «  22"  +  2/8ths  -  22  2/8"  or  22  1/4" 
h.    One-fourth  scale  or  3"  -  1 2" 

^  12'";  

-  .   -> 


6"- 


k-3" 

1" 


I 


1 


0.  I  .  ' 


.Each  little.  , 
yn,^ar,^equals-. 

one-fourth 
scale 


3S4 


INFORMATION  SHEET 


.ft 


1) 

A 

»  8  graduations  ■  1" 

2) 

B 

»  1"  +4/8"  »  1  4/8  or  1  1/2" 

3) 

C 

=  1  +  8/8  ■  1  8/8  or  2 

4) 

D 

»  The  number  3  "  3" 

5) 

E 

-3"  +6/8  «  3  6/8"  or  3  3/4" 

6) 

F 

■  The  number  6  indicatas «  6' 

7) 

G 

-  8  +  2/8"  -  8  2/8"  or  8  1/4" 

8) 

H 

The  number  9  indicates »  9 

1.     Reading  the  one-eigWi  scale  or  1  1/2"  represents  12" 


mm 


1" 

■/4", 


I 


'A 

,1  92 

iMi!iil:;iiii!!i 

Mill  1 

1 

This  Is  one  inch  at  1/8"  scale  graduated 
Into  spaces  that  represent  1/4"., 


'  i       0  yio  2_  L  i_  


ERIC 


33 


5 


INFORMATION  SHEET 

5 

V 

1)  A  »  4  graduations «  V 

2)  B-1" +3/4" -13/4" 

3)  C  ■  The  number  3  represents  3" 

4)  D- 6" +2/4"'- 6  2/4"  or  6  1/2" 
6)  E-8  +  l/4"^''6l/4" 

6)  F  -  2"  past  9  represents  11" 

7)  G  -  1  1/2"  represents  12" 
VIII.      Items  Included  in  a  set  of  specifications 


A. 

Sizes 

B. 

Types  and  quality  of  building  materials 

C. 

Methods  of  construction 

.  D. 

Types  of  material 

% 

.  E. 

Owner's  name  and  address 

F. 

Contractor's  name  and  address 

f 

G. 

Location  of  new  structure 
Completion  date 

H. 

1. 

Contractor's  bid 

r 

* 

J. 

Guarantees 

* 

K. 

Method  of  payment 

L. 

Manner  of  workmanship 

M. 

Wages  to  be  paid 

(NOTE:  Wages  to  be  paid  ?.re  not  always  included  on  specifications.) 
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INFORMATION  SHEET 

•  * 

Specifications 

'(NOTE:  This  is  an  example  of  a  detailed  specification  statement  for  the 
plumbing  contractor  on  a  small  residence) 

Plumbing 

This  contractor  shall  install  a  comglete  plumbing  system  as  per  these 
plans  and  specifications. 

All  water  piping  shall  be  copper  type  "  L" 

'   All  above  ground  drainage  and  Vent  piping  shall  be  copper  DWV 

Underground  drainage  pipe  shall  be  cast  iron 

All  plumbing  must  adhere  to  the  local  plumbing  code 

Building  drairi  must  be  connected  to  city  sewer  lateral  at  curb 

Service  pipe  must  be  copper  type  "K"  and  connected  at  curb  and  meter 

All  fixtures  must  be  provided  with  air  chambers  on  their  water  distri- 
bution pipes  . 

Outside  sillcocks  must  b8;>12"  freeze-proof  type 

Fixtures: 

Kitchen  Sink-Acme  "Master  Chef"  #7940  -  Avocado 
Bath-Acme  "Salt  Ware"  #8016-Blue 

t 

Lavatory-Acme '"Hanwas"  #122- Blue 

Water  Closet- Acme  "Wasam"  #16  ■  Blue  _ 

Sinkfitting-Groget  "Klin"  #8786 

Lavatory  fItting-Groget  "Nogot"  #88 

Bdth-Shower  fitting-Groget  "Long  Wara''  #32  124 

The  owner  reserves  the  right  to  make  changes  by  negotiating  the 
contract. 


3S7 


Plot  Plan 


CD 

5 


CD 


I 


4 


40'-0 


Side  Property  Line 


ic  Tank 


Set-Back 


24'-0" 


Side  Property  Line 


150'-0" 


1 


CD 

3 

CD 

5 


CD 


Foundation  Plan 


• 

I 


• 

I 


a 


Crawl  Space 


8'-0" 


EL 


8-0" 


■Crawl  Hole 


Foundation  Vents 


Entrance 


►1 


32-0" 


ERIC 


389 


Kitiihen 
9'-8'W-7" 


Bedroom 
9'-8"xir-7" 


loor  Plan 

 ^40"  


Heat  Rm 

-  D 


Living  Room 
lV-7"x16'-8" 


1 


CO 


(Not8:Drawing  not  to  scale) 
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Elevations 


]2  Pitch 
61^ 


LEF  SIDE  ELEVATION 


FRONT  ELEVATION 
Scale  1/8"=r-0" 


RIGHpSIDE  ELEVATION 
Ridge  Level 
6'-7" 

Ceiling,  Level 
8'-0" 

Fin.  Fl.  Level 
Grade  Level 


o 

ERIC 
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SECTION  THRU  SILL 

I 

i   


392 

er|c 


Alphabet  of  Lines 


Object  Line 
Dimension  Line 
Extension  Line 
Hidden  Line 
Center  Line 
Cutting  Plane 
Break  Line-Long 


Break  Line-Short  ^ 
Leader  _ 


Section  Lining 


i 


-//// 


ERIC 
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Alphsbet  of  Lines 

—  (Continued) 


8'-0"   Z 


•-  Ja 


Living 


Kitchen 


Bath 


CO 
CO 


Sleeping  4 


CO 


(I 


4'-6" 


%'-{f\  8-0 


CD 


7'-6 


26'-0 


ff 


Patio 


Long  Break  Line 
Cutting  Plane  Line 
Section  Lining 
Center  Line 
Hidden  Line 
Object  Line 
Leader 

Dimension  Line 
Extension  Line 
•Short  Break  Line 


Alphabet  of  Lines 


(Continued) 


Center  Line  - 
Object  Line 
Hidden  Line 
Extension  Line 
Dimension  Line 
Leader  ■ 


ERIC 
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Jloor  Plaii_Svmbo|s 

IXf^^  Wood-Rough 
^0Oy//A  Wood-Finished 

Bricic 


Cinders 


Firebricic 

Concrete  Cone  Blocic 


Gravel  With  Sand 
J 

Structural  Steel  or  Iron 

Insulation  '■'"'^^Snilri 

Flashing,  Termite  Barrier, 
Water-Proofing 


/ 

Outside  Door 
Inside  Door 

Double-Acting  Door 


]  Brick  Veneer 
Arch-Cased  Opening 

Casement  Window 

c 

Double-Hung  Window 


□-Glass  (Sheet  &  Plate)  [o]  o°a°J,    Kl  Telephone  Jack 


ERIC 
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Plumbing  Symbols 


Showers 


Square  corner   Buiit-in  square 
bathtub        bathtub  i 


Built-in  bathtub 
(Recessed) 


\    Built-in  iavatories 


□ 


Built-'n  lavatories 


Single  bowl    Double  bowl 
sink   sir^.. 


-'^^ — 
Wall 


urinal 

uorner 
water  closet 


Urinal 


Corner  bathtub 


a 


Wall  hung 
lavatory 


Corner 
lavatory/ 


Shallow  bowl  sink 


Double  drainboard  sink 
with  cabinet 


U 


Toilet  stools  or  water  closets 


PSumbing  Symbols 

(Continued) 


Shower  heads 


Washer  ana  dryer 


Laundry  tubs 


(wh) 


Water 
heater 
(designate  capacity 
and  fuel) 


Z 


Freestanding  and  built-in 
dishwashers 


Refrigerator  or  freezer 


O  O 

IP  Q 


Freestanding  range 


Drop-in  range 


Surface  cook  top 


Built-in  oven 
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The  Architect's  Scale 


This  is  how  the  Architect's  Scale  should  look. 


Measurements  at  Scale  of  12"  -  1-0" 


r 

I, 


-ERIC 


401 


Comparison  (tf  Solid  Objects 


— — c 

 4^"  

 ^ 

16 

i— 

"  4-  =  i  

.  ;    •   1   ,      ■    ■  21        1       3  4 

5 

Full  Scale  12"  =  I'-O 


99 


— ^8- 


16'     '  ■ 


M  :  •  :  I  1 


T|TjTTT 


Half  Scale  6"  =  I'-O 


99 


■M'l^V- ''■'-lMT!''V/i''''il'i'''vl'!'!'|vl 


l)^J''  ''J 

01  9 

One-Fourth  Scale  3"  =  I'-O 


99 


One-Eighth  Scale  TA"  =  I'-O 


3 
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BLUEPRINT  READING 
UNIT  I 


ASSIGNMENT  SHEET  #1..READ  THE  ARCHITECT'S  SCALE  AT 
FULL  SCALEOR(12"«1'0") 


Read  the  measurements  shown  below  at  full  scale  by  reading  the  distance  from  "0"  at 
left  to  points  indicated  on  the  scale  with  letters. 


■/mm 


2L 


V  ?  ^  9  9  ^  21  V\ — '  'O — S5  ,  M     N  25— "^rn  : 


1.  A« 
2. 

3.  C«» 

4.  D  = 
5;  ,EV 

6.  F  = 

7.  G  = 

8.  H» 
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BLUEPRINT  READING 
UNIT  I 


ASSIGNMENT  SHEET  #2-READ  THE  ARCHITECT'S  SCALE 
AT  HALF  SCALE  OR  (6"-l'0") 


Read  the  measurements  shown  below  at  half  scale  by  reading  the  distance  from  "0 
left  to  points  Indicated  on  the  scale  with  letters  « 

'  *  H 


X 


B 


l.?l>i,!v 

V!,Trl,T^'Hi 

1.  A  = 

2.  B- 


3. 
4. 
5. 


C 
D 

E^ 


6.,    F  = 

7.  G  = 

8.  H- 


40i 


1^ 


BLUEPRINT  READING 
UNIT  I 


\  ASSIGNMENT  SHEET  #3-READ  THE  ARCHITECT'S  SCALE 
AT ONE-FOURTH  SCALE  OR  (3"  «  I'O") 

^ad  the  measurements  shown  below  at  quarter  scale  by  reading  the  distance  from  "0" 
at  left  to  polntt  Indicated  on  the  scale  with  letters. 


BLUEPRINT  READING 
UNIT  I 


ASSIGNMENT  SHEET  #4-READ  THE  ARCHITECrS  SCALE 
AT  ONE-EIGHTH  SCALE  OR  (1  1/2"  »  I'O") 


Read  measurements  shown  below  at  eighth  scale  by  reading  the  distance  from  "0  at 
right  to  points  indicated  on  the  scale  with  letters. 


B 


1.  A 

2.  B  = 


3. 
4. 


C 
D 


5.  E- 


6. 
7. 


G=» 


8.  "  H 


BLUEPRINT  READING  ' 

UNIT  I 


ANSWERS  TO  ASSIGNMENT  SHEETS 


Assignment  Sheet  #1 

1.  9/16" 

2.  15/16" 

3.  1  1/4" 

4.  1  7/8" 

6.  23/16"  ' 
\6,    2  7/8" 

7.  11  1/J6" 

8.  .  11  9/16" 
Assignment  Sheet  #2 

2.  7/8" 

-    3.  1  3/4" ' 

4.  2  5/8"  '■ 

5.  4 1/8" 
.    6.  5  1/8" 

7.  5  7/8" 

8.  '22  1/8" 
Assignment  Sheet  #3 

1.  1/2" 

2.  'l5/8"- 

3.  3" 
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4.  3  3/4" 

..'■■7  ■ 

6.  8" 

7.  9 1/4" 

8.  11"  ^ 
Assignment  Sheet  #4 

1.  1/2^' 

2.  2" 

3.  3  3/4" 

4.  5,1/4" 

5.  7" 

6.  9" 

7.  10  1/2" 

8.  12". 


4 

1/ 


BLUEPRINT  READING 
'UNIT  I 


NAME^ 
TEST 


1 .  Matph  the  terms  on  the  right  to  the  correct  definitions. 

 fl.  A  drawing  of  an  object  that  has  been  cut 

=~    to  show  Intiarwal  construction  • 

b.  A  technical  drawing  which  includes  all 
dimensions  and  procedures  to  guide 
workers  in  the  construction  of  a  build- 
ing   •  , 

•  '  . 

  c.  A  detailed -set  of  written  Instructions 

—     '    which  explains  the  drawing  and  becomes 
part  ol  the  contract  '  , 

 ^d.  An  arbitrary  sign  that  has  been  stan- 

~"    dardized-  and  is  used  to  represent  an 
bbjecXquality,  or  method 

t  •■ 

.  e.  Collection  oi  laws  listed  in'  booklet 
form  that  apply  to  a  given  community, 
^      .       •  state,  or  nation  „ 

^  J.  Step  by  step  directions  which  are  shown 

in  picture  form 

 ^g.  A  drawing  that  gives  complete  detailed 

/  information  for  the  construction  of  a 
"Single  part 

 ^h.  Set  of  conventional  symbols  covering  all 

'  the  lines  needed  to  depict  an  object  as 
to  size  an  shape 


1.  The  arrangement  of  lines  and  symbols  to 
~    Indicate  the  actual  size  for  construct- 
ing the  object  that  is  represented 

].  Horizontal  cut  through  a  building  show- 
ing the  foundation,  rooms,  partitions, 
windows,  doors,  and  stairs 


k.  A  rule  divided  Into  proportional  feet 
and  inches;  a  fraction  of  an  inch  is 
.  proportionally  equal  to  one  foot 

I.  Angle  of  roof  designed  to  drain  rain 
"    water  and  also  adds  to  beauty  of  the 
building 


,1.  Alphabet  of 
.  lines  . 

2.  Architect's 
scale 

3.  Arch'tectural 
drawings 

4.  Blueprint 

5.  Building  code 

6.  Detail  view 

7.  Dimensions 

8.  Roof  pitch 

9.  Plan  view 

10.  Scale  drawing 

1 1 .  Section  view 

12.  Specif icaiions 

13.  Symbol 

14.  Working  drawing  , 

15.  Elevation  view 


m.  Drawings  representing  the  front,  sides, 
or  rear  face  of  a  building  and  usually 
made  as  though  the  observer  were 
looking  straight  at  it 

n.  A  copy  of  ,  the  original  detailed  drawing 


 0.  A  drawing  made  to  a  size  either  proper- 

■  tlonally  larger  or  smaHer  than  the  actual 
size  of  the  object  represented 

2.  Identify  the  five  types  of  architectural  drawings  pictured  below. 


Asbtstu  Siding  10"  Exp. 

■r 


«> 


WittrTibli 


Foundation  Will 


^ON  THRU  Sia 


a..-. 


Rtv  Prapnty  Lin* 


.iM-1 


1 


Sidewaik 


Front  Proptrty  \m 


Binch 
Mark 

O 


■T 

D 

4'-6"  7.0- 

1  'Pi 

Ridfii  Lmi 

6'-r 

Ciillng  Lml 
B'-O" 

Fia  Fl  LmI 
GndiLml 


16- 


8*-9"xt2'-8"  \- 
Bodiwm 


Living  Room 


id: 


(Noti:Oriwing  not  to  icalt) 


dA 


rr 


'WmrHolf 


Foundatnn  Vtnts 


-CriwI  SpK8 


-Enlrinci 


8'.0"  R'-O" 


32-0- 


C. 


ERIC 
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Identify  the  types  of  lines  shown  below. 


a. 


c. 


d 
f. 


a.  . 

b.  . 

c. 
d. 


e.  1 

f.  L 


9'  ////- 


h. 


h. 


i. 


-vy— — 


Match  . the  name  of  the  drawing  symbols  to  the  pictures  of  the  symbols, 
a.    Floor  plan 

a)  .Brick  veneer  ' 

b)  Arch-Cased  opening 

With 

Sand  c)    Casement  window 

d)  Cinders 

e)  Earth 

f)  Gravel 

g)  Double-hung  window 
Telephone  jack 


Loose 
B'Solid 


9) 


10) 


J. 


11)  ^ 


h) 

i) 

j) 
k) 


Structural  steel 
or  iron 

Insulation 

Flashing,  termite 
barrier,  waterproofing  \ 


12) 


O 


I)  Tile-Hollow, 
Terra-Cotta 

m)    Outside  door 
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.15) 
.16) 
J  7) 
_18) 
19) 


W/////M 

W//A 

_20) 

.21) 
.22) 

23) 


Cone 
Block 


Glazed 


1 


n)  Inside  door 

o)  Double-acting  door 

p)  Wood  (rough) 

q)  Wood  (finished! 

r)  Brick 

1  s)  Firebrick 

t)  Concrete 

u)  ?and,  plaster,  cement, 

gypsum  board 

v)  Floor  drain  • 

w)  Glass 


b.  Electrical 

 1)  Ceiling  outlet 


_2)  Wall  bracket 
outlet 


3)  Duplex  outlet 


_4)  Switch  (single 
pole) 


a)  53  ' 

b)  ^\ 

c) 

d)  -cJh; 


_5)  ^yvitch  (3  way)       e)  S| 


5.  Identify  plumbir|>g,  appliance,  and  structural  symbols. 

:  I* 

a.     Plumbing  symbols 


1.L 


\ 


2. 


n 


3.. 
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b.    Appliance  symbols 


ERIC 


□ 


DW 

S  ' — '  > 

7     1  1 — 5 

1 


5.. 


6 


3.1 


7.! 


4.1. 


41 


I  ■ 


r 


I 
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6.  Match  the  name  of  the^plumbin^g  blueprint  symbols  on  the  right  to  the  correct  picture 
of  the  sv^bol. 


(NOTE:  Answers  for  a  •  u  are  on  this  page.) 
a.  • 


_b. 

c. 


_e. 
f. 


to 


_h. 

I. 


■ 

J- 


_k. 

j. 
_m. 
n. 


0. 

_P- 

J\- 
_r. 

J. 

t. 


•a— >a 


l-CI 


••CT 


/     /  / 


u. 


.  HW 
HWR 


1.  Soft  cold  water 


2.  Vacuum 

3.  LcA/-pressure  steam 

4.  Hot  water  heating  return 

5.  Drain  or  waste  above  ground 
'6.  Hot  water 

7.  Compressed  air 

8.  Medium-pressure  steam 

9.  Vent 

10.  Sewer-cast  iron 

11.  Fuel  oil  supply 

12.  Stomfi  drain 

13.  Drain  or  waste  below  ground 

14.  Sprinkler  branch  and  head 

15.  Sewer-plastic 

1Q.  Hot  water  heating  supply 

17.  Gas 

18.  Cold  water  . 

19.  Sewer-clay  tile 

20.  High-pressure  steam 

21.  Sprinkler  main 


ERIC 


(NOTE:  Answers  for  v  •  qq  ar«  on  this 


rtpw  or  CONN  cc?  ion 

1* 

■■uLii  lOkomio/ 
leRiwcofPiaoT  ckmintud 

V. 

/i 

( 

w. 

X. 

^  1 

Oi 

Y 

T 

y. 

0-! 

2.  V 

.  aa. 

blD. 

n 

ri 

cc. 

^1 

dd. 

ee. 

"ft 

gg. 

hh. 
ii. 

jj< 

♦  vj  M 

^  ^  A  1 

kk. 

-e-  1 

• 

II. 

i 

r 

f 

1  t 

▼ 

mm. 

-IX-j 

-X- 

nn. 

00. 

pp. 

qq. 

age.) 

22.  Sanitary  T 

23.  Connector 

24.  Increaser 

25.  Elbow  •  90  degrees 

26.  Elbow  •  Long  radius 

27.  T- outlet  up 

28.  Y  or  wye 

29.  Union. 

30.  Elbow  -  45  degrees 

31.  Elbow  with  side  inlet'Outlet 
^^32.  Reducer  •  concentric 

33.  Valve  •  gate  .. 

34.  Bushing 

35.  Elbow  •  turned  up 

36.  Reducing  elbow 

37.  T  •  outlet  down 

38.  Reducer  •  offset  (eccentric) 

39.  Cross 

40.  Valve  -  globe 

41 .  Elbow  with  side  inlot  •  outlet 
down 

42.  T 

43.  Elbow  •  turned  down 


417 


(NOTE:  Answers.for  rr  •  zz  are  on  this  page.) 


rr. 


ss. 


tt. 


25.  Hose  bib 

26.  Heating  unit 

27.  Vacuunq  OMtlet 

28.  Supply  air  duct 

29.  Floor  drain 

30.  Water  softener 

31.  Water  heater 

32.  DryAfl/eU - 

33.  Return  air  duct 


uu. 


0 


VV. 


XX. 


VY- 


PD 


zz. 


4l8 


7.  Read  the  measurements  at  the  following  scales. 

/  ♦  ■ 

a.  ,  


b. 


6 


Id 


|'I'|'I'|'I'|H'J'''I'I'|'' 


l|i|i|i|i|i|'l' 


|'I'"I||'|'1'I'J 


i'l'i«mi|i|iiMi|'i'|ii!|'i'j 


FuH  Scale  (12"  «1'0") 


c._ 
d. 


1|     l|l  M|l 

'  11 

1  ' 

Half  Scale  (6"-fO") 


e._ 

f. 


F  \ 


0 

I 

s  ■ 

\ 

s 

'I'l'l'l 

i|i|i|li|i|i|i|jiji|i|<|i|i|i|i|i|i|i!i|^  j' 

One-Fourth  Scale  (3"  =  I'O") 


g-. 

h. 


G  H 


t 

2 

One-Eighth  Scale  (1  1/2"  =  I'O") 
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^  List  ten  major  items  that  are  included  In  a  set  of  specifications. 

a.  ♦ 

b.  '  ..       ■'  •   .       ■  ■ 
c. 

d.  •  '  .  .  • 

e.  .  •  •        -  •  . 
f . 

g.  • 

h.  "  -  , 

i.  .-'  ... 

9.  Extract  specific  Information  from  tlie  prepared  set  of  building  specifications 
below.  , 

a.  Color  of  bathtub  fixture  .  ■   

b.  Manufacturer  of  kitchen  sink  *   ;  

c.  Material  and  type  for  service  pipe  

d.  Location  of  air  chambers  '  ;  

f. 

e.  Adhere  to  which  plumbing  code   —  - 

r 

f.  Material  and  type  of  waterloipe   "  

g.  Material  and  type  of  underground  pipe   ' 

h.  Type  of  sillcocks   ]  

i.  City  seWer  lateral  location  

j.     Material  and  type  6f  vent  piping  _;  

This  contractor  shall  install  a  complete  plumbing  system  as  per  these  plans  and 
specifications. 

All  water  piping  shall  be  copper  type  "  L" 

All  above  ground  drainage  and  vent  piping  shall  be  copper  DWV 
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f 

Under9round  drainage  pipe  shall  be  cast  iron 

All  plumbing  must  adhere  to  the  local  plumbing  code 

Building  drain  must  be  connected  to  city  sewer  lateral  at  curb 

Sen/ice  pipe  must  be  copper  typo  K  and  connoted  at  curb  and  meter 

All  fixtures  must  be  provided  with  air  chambers  on .  their  water  distribution' 
•  pipes 

Outside  sNIcoclcs  must  be  12"  freisze-proof  type  . 
Fixtures:  .     .   '  ' 

Kitchen  Sink-Acme  "Master  Chef"  #7940  -  Avocado 

Brth-Acme  "Salt  Wara"  #8016  -  Blue. 

\  .1. 

Lavatory-Acme  "Hanwas"  #122  •  Blue  ^ 
;VVater  Closet-Acme  "Wasam"  #16  •  Blue 
Slnlcfitting-Groget  "Klin"  #8786  ,  • 

Layatory  fittlng-Groget  "Nogot"  #88 
Bath-Shower  fitting-Groget  "Long  Ware"  #32124 
The  owner  reservee  the  right  to  make  changes  by  negotiating  the  contract 
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BLUEPRINT  .READING 
UNiTI 


ANSWERS  TO  TEST 


11  . 
14 
12 
13 
5 
3 
6 
1 
7 
9 
2 

8  N 
15 
4 
10 

Details 

Front  elevation 
Plot  plan 
Floor  plan 
Foundation  plan 
Object  line 
Dimension  line 
Extension  line 
Hidden  line 


e.  Canter  line 

f.  Cutting-plane  line  ' 


g.    Section  line 


h. 

Break  line 

• 

1. 

Leader 

4.  a. 

1)  d 

/ 

2)  e 

3)  f 

4)  i 

5)  b 

6)  c 

'7)  g 

8)  j 

9)  k 

10)  « 

11)  h 

12)  V 

13)  p  • 

14)  q 

■ 

16)  r 

16)  5 

17)  m 

10)  n 

19)  0 

20)  t 

21)  u 

22)  I 


23)  w 


1)  c 


3)  b 


5)  a 


2)  d 


4)  e 


1 )  Showers 


2)  Built-in  bathtub 


•Sf  Built-in  l^atories 

4)  Built^  lavatories 

5)  Single  M;l  sinl<^ 


6)  Double  bowl  sink 


7)  Comer  water  clos^]: 

8)  Wail  urinal 


9)  Urinal 

1  Shower  heads  ^ 

1 1 )  Square  corner  tub 

12)  Built-in  square  tub 

13)  Comer  bathtub 

14)  Wall  hung  lavatory 

15)  Corner  lavatory 

16)  Shallow  bowl  sin i< 

1 7)  Double  drainboard  sinic  with  cabinet 

* 

18)  Water  closets 

19)  Laundry  tubs 

20)  Water  heater 

1 )  Washer  and  dryer 

2)  Refrigerator  or  freezer  ^ 

3)  Drop-in  range 

4)  Built-in  oven 


6)  Freestanding  and  buiit-in  dishwashers 

6)  Free-standing  range 

7)  Surface  cool<  top 

c.      1 )  Plan  view  of  exterior  door  in  wood  frame  wall 

2)  Plan  view  of  exterior  sliding  door  in  wood  frame  wall 

3)  Plan  view  of  exterior  door  in  masonry  veneer  wall 

4)  Plan  view  of  exterior  sliding  door  in  masonry  veneer  wall 

5)  Plan  view  of  interior  hinged  door 

6)  Plan  view  of  interior  pocket  door 

7)  Single  window  in  frame  wall 

.  8)  Multiple  windows  in  frame  wall 

-   "  9)  Plan  view  of  double  hung  window  in  frame  wall 

6.  a.     5  or  3 

b.  13 

c.  9 

d.  12 

e.  18 

f.  1 

g.  6 

h.  21 
I.  14 

i.  17 
k.  7 
I.  2 
m.  10 
n.  19 
o.  15 


*  V  (J 


ERIC 


20 
8 

r.    3  or  5 
s.  11 
t.  16 
u.  4 


V, 

25 

w. 

30 

X. 

35 

V. 

43 

z. 

26 

aa. 

41 

bb. 

31 

cc. 

36 

dd. 

22 

ee. 

42 

ft. 

27 

gg. 

37 

hh. 

39 

ii. 

32 

jj- 

38 

kk. 

23 

11. 

28 

mm.  33 

nn. 

40 

oo. 

.29 

pp. 

34 

ERIC 


J 


\ 
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qq.  24 

rr.  27  » 

ss.  32 

tt.  31  . 

uu.  30 

w.  25 

WW.  29 

XX.  28 

yy.  33 

2Z.  26  1 

7.  a.  2  7/16" 

b.  3  9/16" 

c.  1 3/8" 

d.  4W4" 

e.  2 1/2" 

f.  5  3/4" 

g.  6  1/2" 

h.  4" 

8.  Any  ten  of  the  following: 

a.  Sizes 

b.  Types  and  quality  of  builuhig  materials 

c.  Methods  of  construction 

d.  Types  of  material 

e.  Owner's  name  and  address 

f.  Contractor's  nama  and  address 

g.  Location  of  new  structure 

h.  Completion  date 

i.  Contractor's  bid  . 
j.  Guarantees 


k.  Method  of  payment 

I.  Manner  of  workmanship 

m.  Wages  to  be  paid  ^' 

9.  a.  Biue 

b.  Acme 

c.  Copper  type  "K" 

d.  Water  distribution  pipes  on  all  fixtures 

e.  Local  plumbing  code 

f.  Copper  type  "L" 

g.  Cast  iron 

h.  1 2"  freeze-proof  type 

i.  Curb 

j.  Copper  DWV 
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ISOMETRIC  SKETCHING 
UNIT  II 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  match  terms  associated  with 
isometric  sketching  and  develop  plan  and  isometric  sketches.  This  knowledge  will  be  evi- 
denced by  correctly  performing  the  procedures  outlined  on  the  assignment  sheets  and  by 


After  completion  of  this  unit,  the  student  should  be  able  to:  ^ 

1.  Match  terms  associated  with  isometric  sketching  to  definitions  and  descrip- 
tions. 

2.  Select  true  statements  about  plan  sketches. 

3.  Select  true  statements  about  riser  diagrams. 

4.  Select  true  statements  about  isometric  sketches. 

5.  Develop  three  types  of  sketches  of  a  drainage  system  in  a  basement  floor. 

6.  Develop  an  isometric  sketch  of  a  drainage  system. 


scoring  85  percent  on  the  unit  test. 


SPECIFIC  OBJECTIVES 


ISOMETRIC  SKETCHING 
UNITII 

SUGGESTED  ACTIVITIES 

Instructor: 

A.  Provide  student  vn/ith  objective  sheet. 

B.  Provide  student  with  information  and  assignment  sheets. 

C.  Make  transparencies. 

0.    Discuss  unit  and  specific  objectives. 

E.    Draw  the  following  illustration  on  the  chalkboard. 


Down  ,  Down 


Isometric  Directions  ,  Isometric  Directions 

Left  Front  Eye  Position  Right  Front  Eye  Position 

This  illustration  will  show  how  isometrics  can  best  be  understood  by  visual- 
izing a  house  from  a  30"*  angle  with  either  the  left  or  the  right  eye. 

F,    Give  test. 

Student: 

A.  Read  objective  sheet. 

B.  Study  information  sheet. 

430 


C.    Complete  assignment  sheets. 


0.    Take  test. 


INSTRUCTIONAL  MATERIALS 


Included  in  this  unit: 


Objective  sheet 


Information  sheet 


C.  Transparency  masters 

1.  TM  1-Plan  Views 

2.  TM  2--Riser  Diagrams 

3.  TM  3-lsometrlc  Sketches 

D.  Assignment  Sheets 

1.  Assignment  Sheet  #1 --Develop  Three  Types  of  Sketches  of  a  Drainage 
System  in'- a  Baserhent 

2.  Assignment  Sheet  #2"Develop  an  Isometric  Sketch  of  a  Drainage 
System 

E.  Test 

F.  Answers  to  test 
References:  / 

A.  Blankenbaker,  E.  Keith.  Modern  Plumbing.  South  Holland:  III:  Goodheart- 
Willcox,  1978. 

B.  D'Arcangelo,  Et.  Al.,  Blueprint  Reading  for  Plumbers.  Albany,  New  York: 
Delmar  Publishing  Company,  1973. 
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ISOMETRIC  SKETCMING 
UNITII  . 

INFORMATION  SHEET 

I.  Terms  and  definitions 

A.  Plan-Shows  piping  system  as  viewed  from  directly  above 

B.  Elevation  view- Drawings  representing  the  front,  sides,  or  rear'  face  of  a 
building  and  usually  made  as  though  the  observer  were  looking  directly  at 
the  building 

C.  Isometric-A  three  dimensional  picture  In  one  drawing  used  by  plumbers 
to  get  the  "real"  picture 

D.  Scale  drawlng-A  drawing  nnade  to  size  either  proportionately  larger  or 
smal  ler  than  the  actual  size  of  the  object  represented 

E.  Riser  diagram--an  elevation  view  of  the  piping  system      |  ^ 

II.  Plan  sketches  (Transparency  1 ) 

A.    Plan  view  shows  sketch  as  viewed  from  directly  above  (Figure  1 ) 


FIGURE  1 


6.  Plan  view  does  no\  show  pitch  of  pipe 
C.    Plan  view  can  be  used  to  determine: 

1.  Length  of  pipe 

2.  Location  and  types  of  fittings 
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INFORMATION  SHEET 


.•'7- 


ERIC 


3.  Location  of  floor  drains 

4.  Location  of  clean'Outs 
6.  Oirecvion  of  flow 

6.  Labor  estimates 

0.    The  plan  view  can  serve  as  a  record  after  the  floor  has  been  poured 

E.    The  plan  view  should  show  all  floor  drainage  including  storm'  drainage 
and  foundation  drainage 

Riser  diagrams  (Transparency  2) 

A.  Riser  diagrams  are  a  pactional  view  (schematic)  through  a  building  showing 
the  piping  system  or  part  of  a  system 

B.  Riser  diagrams  are  not  a  true  picture  duel  to  sl<etch  being  two  dimensional 
(Figure  2) 

•  V«nt| 


-Lavatory' 


■  Watte 

r  Floor 


Lavatory  Detail 

FIGURE  2 


Schematic 


Riser  diagrams  are  valuable  in  determining  code  and  Inspection  requirements 
(Figure  3) 


Finithad  Wallt 


I  Vent 

\ 

I 

j  FIGURES 


Overflow  and  Drain 
Trap-Vent  After  Trap 

Tub  Detail 


r  W  aste  I     \  F  loor 


Schematic 
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INFORMATION  SHEET 
Isometric  sketphes  (transparency  3) . 

A«    Isometric  sketches  are  used  to  show  a  three  dimerxsional  picture  in  one 
drawing 

6.    Isometrics  combine  the  plan  and  elevation  views  into  one  drawing 

C.  Scale  drawings  of  isometric  views  help  to  determine  an  accurate  mate- 
rials list 

D.  Pipes  that  are  vertical  on  a  plan  or  elevation  view,  such  as  soil,  water,  and 
vent  stacks,  remain  vertical  in  the  isometric  drawing 

E.  Pipes  that  are  horizontal  on  a  plan  or  elevation  view  are  shown  at  a  30**  angle 
in  the  isometric  drawing  (Figure  4)  * 


Schematic Isometric 


FIGURE  4    _  !  '  

Examples:      This  house,  in  outline  form,  would  show  the  drainage  system 
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INFORMATION  SHEET 


This  Is  the  same  system  without  the  house  lines  (Figure  6) 


( 


Careful  consideration  to  detail  can  Indicate  type  of  fitting  and  direction 
"of  flow  (Figure  7)  ^ 


r/a"  Galvanized 
Iron 


2"  „ /Galvanized 
Iron 


Indicajtes  screwed  fitting 


FIGURE  7 


Plan  Views 


P.ARTiT  iON  WITH 
2"  X  9TUOS 


7  !/• 


7  1/J  " 


T 


20' 


24'* 


CKILINO  HCIGHT  • 


nOOF  LINI  9*'  ASOVK  CEILING  LINK 

HOUSE  DRAIN  4*  •  4"  ECLOW  FIRST  FLOOR  LINE 

NO^ELLAR  •  CRAWL  SFACK  ONLY 


5  1/8' 


CEILING  HEIGHT  8' -2" 


7  1/8" 


5  1/8" 


FIRST  FLOOR  .BATH 
ROOF  LINE  3'  •  9"  ABOVE  CEILING  LINE 
BASEMENT  FLOOR  8'  •  0"  BELOW  FIRST  FLOOR 
HOUSE  DRAIN  8*-  8"  BELOW  FIRST  FLOOR 
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Isometric  Sketch 


ISOMETRIC  SKETCHING 
'   UNIT  II 

•I 
'I 

ASSIGNMENT  SHEET  #1--DEVEL0P  THREE  TYPES  OF  SKETCHES  OF 
'    A  DRAINAGE  SYSTEM  IN  ABASEMENT  FLOOR 

A.    Plan  view 

Direction:  Develop  a  plan  view  of  the  drainage  system  of  the  following  illustration  of 
basennent,  and  show  scale,  building  walls,  window  openings,  and  all  piping. 


4'-0' 


2'0"- 


Npte:  This  Illustration  is  not 
_  Drawn  to  Scale  i 


r 

2'0", 


7'6" 


Building  Drain 


I 

8" 

4  ^ 


ASSIGNMENT  SHE^T#1 


C.    Isometric  sketch 


Directions:  Using  the  illustration  in  section  A,  develop  an  isometric  sketch  of  the 
drainage  system. 
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ISOMETRIC  SKETCHING 
UNIT  II 


ASSIGNMENT  SHEET  #2"DEVEL0P  AN  ISOMETRIC  SKETCH 
OF  A  DRAINAGE  SYSTEM 

Directions:  Develop  an  isometric  sketch  showing  the  piping  system  for  the  followmg  plan. 

(NOTE:  The  scale  to  be  used  is  1/8"  -  1 
51/8'"  7'-0"  6" 


(Note:  Connect  the  waste  for  . 
tub  and  lavatory  to  a  separate  | 
Sanitary  Tee  just  below  the 
W.C.  In  the  stock.)  ' 


FIGURE  1 


Celling  Height  8'-0" , 


I.      Tools  and  materials 

A.  Drawing  board  or  large  desk 

B.  Triangle"45°  (8"  sides) 

C.  Triangle-30°  X  60°  ( 1 0"  long  side) 

D.  2-H  pencil  ^ 

E.  Eraser 

F.  Pencil  sharpener 

G.  Scale  rule  " 

H.  Paper  or  appropriate  material 
II.  Procedure 

A.  Note  the  scale  to  be  used 

B.  Draw  drainage  layout  on  the  plan 

C.  Draw  an  isometric  view  to  scale 
(NOTE:  Show  inside  or  outside  wall.) 


ASSIGNMENT  SHEET  #2 

V 

Draw  isometric  view  of  all  drainage  piping 

Size  all  piping  according  to  local  code  or  instructor's  instructions 


ISOMETRIC  SKETCHING 
UNITII 


ANSWERS  TO  ASSIGNMENT  SHEETS 


Assignment  Sheet  #1 
A. 
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ISOMETRIC  SKETCHING 
UNIT  II 


NAME  ,  ^   

TEST 

« 

\ 

1 .  Match  the  terms  on  the  right  to  the  correct  definitions  or  descriptions. 

 ^a.  Shows  piping  system  as  viewed  from  directly  .  1.  Isometric 

above  ^ 

2.  Scale  drawing 

b.  Drawings  representing  the  front,  sides,  or  rear 

face  of  a  building  and  usually  made  as  though  3.  Plan 

the  observer  were  looking  directly  at  the 

building  4.  Elevation  vievvii, . 

\ 

 ^c.  A  three  dimensional  picture  in  one  drawing  5.  Riser  diagram 

used  by  plumbers  to  get  the  "real"  picture 

d.  A  drawing  made  to  size  either  proportionately  . 
^'       larger  or  smaller  than  the  actual  size  of  the 
object  represented 

 ^e.  An  elevation  view  of  the  piping  system 


2.  Select  true  statements  about  plan  sketches  by  placing  an  "X"  in  the  appropriate 
blanks. 

 a.  Plan  view  shows  sketch  as  viewed  from  the  side 

 b.  Plan  view  does  not  show  pitch  of  pipe 

 ^c.  Plan  view  can  be  used  to  determine  length  of  pipe  ■ 

 ^d,^  Plan  view  can  be  used  to  determine  direction  of  flow 

 e^  Plan  view  can  be  used  to  determine  labor  estimates 

 f.  Plan  view  can  be  used  to  determine  height  of  sink 

 g.  The  plan  view  cannot  serve  as  a  record  after  the  floor  has  been  poured 


^h.  The  plan  view  should  show  all  drainage  including  storm  drainage  and  founda- 
tion drainage 
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3.  Select  true  statements  about  riser  diagrams  by  placing  an  "X"  in  the  appropriate 
blanks.  ' 

 ^a.  Riser  diagrams  are  valuable  ,in  determining  code  and  inspection  requirements 

b.  Riser  diagrams  are  a  true  picture  of  the  sketch  since  they  are  three  dimen- 
\  sional  ' 

\  c.  Riser  diagrams  are  a  sectional  view  (schematic)  through  a  building  showing 

the  piping  system  or  part  of  a  system 

4.  Select  true  statements  about  isometric  sketches  ,by  placing  an  "X"  in  the  appropriate 
blanks. 

a.  Isomet  ic  sketches  are  used  to  show  a  three  dimensional  picture  in  one 
drawing 

 b.  Isometrics  combine  the  take-off  view  and, elevation  view  into  one  drawing 

 c.  Scale  drawings  of  isometric  views  help  to  determine  an  accurate  mate- 

rials  list 

d.  Pipes  that  are  vertical  on  a  plan  or  elevation  view,  such  as  soil,  water,  and 
vent  stacks,  remain  vertical  in  the  isometric  drawing 

— e.  Pipes  that  are  diagonal  on  a  plan  or  elevation  view  are  shown  at  a  30° 
angle  in  the  isometric  drawing 

5.  Develop  three  types  of  sketches  of  a  drainage  system  in  a  basement  floor. 

6.  Develop  an  isometric  sketch  of  a  drainage  system.  ! 

(NOTE;  If  these  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
•instructor  when  they  should  be  completed.) 

I 
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ISOMETRIC  SKETCHING 
'UNIT  II  ..^ 


ANSWERS  TO  TEST 


a.  3 


c.  1 
b,  c,  d,  e,  h 
a.c 
a,  c,  d 

Evaluated  to  the  satisfaction  of  the  Instructor 
Evaluated  to  the  satisfaction  of  the  instructor 


ROUGH-IN  LOCATIONS 
UNIT  III 


UNIT  OBJECTIVE 


After  completion  of  thls-unlt,  the  student  should  be  able  to  match  terms  associated  with 
rough-In  locations,  discuss  methods  by  which  rough-in  locations  are  determined,  read 
manufacturer's  specifications  and  coordinate  work  with  other  tradesworkers.  This  knowl-'. 
edge  will  be  evidenced  by. correctly  performing  the  procedures  outlined  on  the  assignment 
and  job  sheets  and  by .scoring  85  percent  on  the  unit  test. 

'specific  OBJECTIVES  ^ 

After  completioh  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  associated  with  rough-in  locations  to  the  correct  definitions  or 
descriptions. 

\2.  NamVthree  individuals  who  could  be  responsible  for  determining  rough-in  loca- 
\    tions,  \ 

3.  Select  factors  concerning  verbal  orders. 

,   4.  Select  factors  concerning  sketches.  u 

?    ,       .  •  ■ 

:  ■      ■  o  - 

!   5.  Select  factors  concerning  marking-out  locations* 

'.  • 

6.  Select  information  commonly  found  on  manufacturer's  specifications. 

7.  List  two  pieces  of  information  which  can  be  determined  from  manufacturer's 
specifipations.  , 

8.  tist  tradesworkers  other  than  plumbers  who  work  in  residential  construction. 

9.  Discuss  cooperating  and  coordinating  techniques  between  plumbers  and  other 
tradesworkers. 

■ 

10.  Demonstrate  the  ability  to: 

a.  Determine  megsurements  from  a  manufacturer's  specifications. 

b.  Determine  rough-rn  locations  for  a  bathroom. 

c.  Establish  grade  lines  for  installing  plumbing. 


ROUGH-IN  LOCATIONS 
UNIT  III 

SUGGESTED  ACTIVITIES 

].  Instructor: 

A.  Provide  student  with  objective  sheet. 

B.  Provide  student  with  information,  assignment,  and  job  sheets. 

C.  Make  transparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  -  Discuss  information  siieets. 

F.  Dernonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G.  Conduct  a  field  trip  to  a  construction  site. 

H.  Give  test. 
11.  Student: 

A.    Read  objective  sheet. 

8.    Study  information  sheet. 

C.    Complete  assignment  and  job  sheets. 

0.    Take  test. 

INSTRUCTIONAL  MATERIALS 
I.      Included  in  this  unit: 
A.    Objective  sheet 

Information  sheet  _ 
C.    Transparency  masters 

1.  TM  1-Manufacturer's  Specifications  •  Water  Closet  Rough-in  Sheet 

2.  TM  2-Manufacturer's  Specifications  -  Bathtub  Rough-in  S^eet 

3.  TM  3-Manufacturer's  Specifications  •  Lavatory  Rough-in  Sheet 
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\ 
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D.  Assign  men  Vsheet 

1.  Assignment  Sheet  #1 -Determine  Measurements  from  a  Manufacturer's 
Specifications 

E.  Job  sheet  . 

1.  Job  Sheet  #1--Determine  Rough-in  in  Locations  for  a  Bathroom 

2.  Job  Sheet  #2"Establish  Grade  Lines  for  Installing  Plumbing  / 

ir.    Test  / 
G.    Answers  to  Test 

Reference-Blankenbaker,  E.  Keith.  Modern  Plumbing.  South  Holland,  IL; 
Goodheart-Willcox,  1978^. 
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ROUGH-IN  LOCATIONS 
UNIT  ill 


INFORMATION  SHEET 


A, 

B. 

C. 
D. 

E. 
F. 

G. 
H. 
I. 
J. 


IS  and  definitions 

Rough'in-Preparing  for  and  installing  those  pipes  which  will  be  covered  by 
walls,  ceilings,  floors,  and  could  be  exposed  in  the  basement 

Manufacturer's  specifications-Drawings  and  directions  supplied  by  fixture 
manufacturers  which  indicate  exact  size,  shape  and  connections  necessary  to 
install  the  fixture 

Slab  construction-Concrete  poured  in  a  large  flat  surface  which  Includes  the 
entire  house  floor 

Floor  and  ceiling  joists-Wood  beams,  usually  2"  x  8",  which  are  used 
to  support  the  floor  or  ceiling 

(NOTE:  Refer  to  local  code  requirements.) 


Studs-Wood  beams,  usually  2"  -  A",  which  are  used  to  support  wall  mate- 
rials such  as  plasterboard,  plaster,  or  paneling 

Flooring-Consists  of  a  sub-floor  (on  base)  and  the  finish  floor 

(NOTE:  The  finish  floor  can  be  made  from  various  materials.) 

Tradesworkers-People  engaged  in  various  trades  involved  in  the  construction 
of  buildings  and  other  structures 

Sketches-Drawings  (usually  hand  drawn)  showing  all  the  piping  arrangement 
and  information  needed  to  install  the  piping 

Journeyman  plumber-A  plumber  who  is  licensed  to  design,  interpret, 
and  install  plumbing  systems 

Plate-Sometimes  called  the  sole  plate,  this  is  the  base  of  a  studded  wall 
ividuals  who  could  be  responsible  for  determining  rough-in  locations 
Employer 
Customer 

(NOTE :  The  employer  or  customer  gives  rough-in  locations  by  verbal  orders, 
sketches,  or  by  marking-out  locations.) 
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C.    Journeyman  plumber 

(NOTE:  The  journeyman  plumber  deternrjines  locations  from  scale  measure- 
ments of  blueprints  or  from  manufacturer's  speclffcatlons.) 

Factors  concerning  verbal  orders 

A    Verbal  orders  should  be  clearly  understood  by  both  parties 

B.  Notes  should  be  kept  by  the  plymber  with  d?tes  and  specific  informa- 
tion written  clearly  '  \ 

C.  Verbal  orders  from  unfamiliar  people  should  be  verified  fr6m  the  emplqyer 
or  Immediate  superior 

D.  Change  orders  must  be  verified  and  signed  by  the  employer  or  Immediate 
superior 

E.  Verbal  orders  should  be  acknowledged 

(NOTE:  It  is  best  to  repeat  verbal  orders  to  make  it  clear  to  all  parties  that 
the  order  is  understood.) 

F.  Persona  giving  verbal  orders  should  be  respected  for  their  position 

(NOTE:  Employers  and  customers  have  the  right  to  change  their  mind; 
they  should  receive  courteous  responses  from  the  worker.) 

Factors  concerning  sketches  ^ 

A.  Sketches  are  prepared  by  employer,  foreman,  customer,  and/or  the  worker 

B.  Sketches  should  be  discussed  by  the  worker  and  the  perton  making  the 
sketch  ,  .. 

(NOTE:  Do  not  wait  until  you  get  to  the  job  site  before  wondering  what 
is  meant  by  some;  part  of  the  sketch.) 

C.  Sketches  should  be  kept  in  a  safe  place  by  the  worker  until  the  job  is  ap- 
proved 

(NOTE:  Losing  the  sketch  may  result  in  being  unable  to  defend  why  you 
did  the  job  in  such  a  manner.) 

D.  Tho  worker  in  charge  of  an  installation  should  be  able  to  prepare  or  revise  a 
sketch  of  the  project 

E.  The  sketch  should  show  all  the  information  necessary  to  understand  the 
job 


INFORMATION  SHEET 


Factors  concerning  marking*out  locations 


A.  Usually  the  journeyman  plumber  measures  and  inarks  out  the  locations 
using  the  rough-in  book,  but  this  can  be  done  in  some  instances  by  the 
employer  or  customer 

(NOTE:  Customers  should  be  immediately  notified  of  any  problems  which 
will  be  caused  by  their  calculations.) 

B.  Sufficient  knowledge  of  construction  methods  must  be  learned  by  the 
plumber  (Figure  1) 

1 .  Terminology  of  the  construction  trade 

2.  Methods  of  construction 

3.  Materials  for  construction 


FIGURE1  ; 


4'.0" 


1/8  iN.  VINYLTILE 

1/2  IN.  PARTICLE  BOARD 
UNDERLAYMENT 

1/2  IN,  PLYWOOD 
SUBPLOOB 


—?  

2x8  FLOOR  JOIST 

SECTION  A  A' 


-1/4  IN.  CERAMIC 
,  TILE 

^1/2  IN.  ORYWALL 
^2x4  STUD 


C.    Considerations  in  marking  locations  for  holes  and  openings  should  include: 

1 .  Plasterboard  nails  and  other  nailings 

2.  Floor  or  ceiling  joist  locations 
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3.  Stud  locations 

(NOTE:  Lavatory,  sink,  and  water  closet  distribution  pipes  can  be 
offset  (left  or  right)  an  inch  or  more  but  shower  valves  must  be  per- 
fectly centered.  See  Figure  2.) 

FIGURE2  • 


IN  WMl 


4,  Holes  for  water  pipes  through  the  floor  need  not  be  in  perfect  position 
(Figure  3) 


FIGURES 


9-1/2" 


19"  — 


19' 


(NOTE:  The  dotted  lines  indicate  the  positioning  of  pipes  inside 
a  wall  in  order  to  avoid  going  through  or  moving  a  beam.) 
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5.  Holes  for  water  closet,  shower,  and  bathtub  drains  must  be  in  perfect 
position  (Figure  4) 


FIGURE4 


1  X  8— For  Lavatory 
(Set  mio  studs)  ^ 


Water  Supply  Openings 


*1  X  4~For  Shower 
(Set  into  studs) 

»Water  Supply  Openings 
lOrainage  Openings 


6.    Holes  for  lavatory  and  sink  drains  can  be  offset  an  Inch  or  two 

(NOTE:  Double  well  kitchen  sinks  can  be  offset  as  much  as  the  distance 

between  well  outlets.  See  Figure  5.) 

FIGURES'  \ 
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7.  Concrete  slab  or  basement  floor  installations  are  usually  done  after  the 
initial  building  foundation  has  been  installed  (Figure  6) 

(NOTE:  In  manv  cases,  plumbers  make  provisions  for  sewer  and  water 
access  before  the  footing  is  poured.) 


FIGURES 


noon  UNI 


ao 

\ 


„       .l^*;^:^^^  ^  '''^'^  'V  V      PITCH  ytW^OT  (GBADS^^  | 


TOTAL  PITtM— U' 


8.  Installation  of  piping  in  concrete  slabs  requires  accuracy  in  measure- 
ment and  pipe  joining  as  an  error  may  necessitate  breaking  up  the  floor 
(Figure  7) 

■   FIGURE  71 
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Information  commonly  found  on  manufacturer's  specifications  (Transpar- 
encies 1,  2,  and  3) 

(NOTE:  A  manufacturer's  handbook  or  fixture  installation  sheet  should  be 
made  available  for  the  rough-in  installation.  Specifications  vary  between  m^nu* 
facturers,  types,  and  models  of  fixtures.  The  plumber  must  know  which  model  of 
fixture  is  to  be  installed  before  rough*in  location  can  be  determined.  Some 
fixtures  can  be  flexible  in  their  rough-in  locations  but  others  must  be  exact.  See 
Figure  8.)  ,  ~-  . 


A.    Centerline  of  drain  outlet 
b.    Centerline  of  water  supply 

C.  Height  of  fixture 

D.  Width  of  fixture 

E.  Depth  of  fixture 

F.  Height  of  water  supply  from  rough  floor 

G.  Height  of  drain  outlet  from  rough  floor 

H.  Rough-in  location  of  rough  floor  (sub-floor) 
t.     Roughen  location  of  rough  frame  (stud  wail) 

(NOTE:  The  finish  wail  must  be  taken  into  consideration,  if  the  finish  wall 
is  of  unusual  thickness,  the  thickness  must  be  taken  into  consideration  prior  to 
determining  pipe  locations.) 


FIGURE  8 


SHOWER 


LOCATE  FAUCETS 
NEAR  ENTRY 
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VII.      Information  which  can  be  determined  from  manufacturer's  specifications 
A.    Location  of  wall  supports  (Figure  9  ) 


CLEATS  ^ 


FIGURE  9 


r  h 


o     o  ^  ^ 


TOP  OF  FIXTURE 

]_i 


'!  BACKING 
30AR0 


h-STUDS  I6"0.C. 


'/ 


TOP  OF  BRACKET  ^^JJ.^J 


li  BELOW  TOP 
2  OF  FIXTURE 


/ 
/ 


B.    Changes  in  wall  structure 

(NOTE:  Manufacturer's  specifications  do  not  indicate  piping  arrangement.  Plunr>b- 
inn  rorfes  are  the  first  consideration  for  determining  piping  and  fitting  in- 
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Ing  codes  are  the  first  consideration 
stallation.) 

Tradesworkers  in  residential  construction 
A.    Masons  or  bricklayers 
6.  Carpenters 

C.  Electricians 

D.  Plasterboard  installers,  plasterers 

E.  Roofers 

F.  Telephone  installers 

G.  Heating  and  air-conditioning  installers 

H.  Tile  setters 

I.  Painters 

J.     Flooring  instaners 
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Cooperating  and  coordinating  techniques  between'  plumbers  and  other  trades- 
workers 

A.  Respect  thetcodes  and  regulations  of  other  tradesworkers 

B.  Give  consideration  to  other  tradesworker's  work 

A  good  employer  or  supervisor  encourages  each  worker  to  own  and  carry 
his/her  own  tools  and  also  discourages  borrowing 

D.    Use  caution  in  lending  tools  to  fellow  workers 

(NOTE:  Learn  the  borrowing  habits  of  your  fellow  worker  before  lending 
tools.  Never  lend  tools  to  a  stranger  on  the  job,  but  be  generous  in  lending, 
tools  to  workers  who  are  working  in  your  imnDediate  area  because  you  may 
need  their  assistance  also.) 


E. 


Do  not  use  the  same  extension  cord  as  other  tradesworkers  are  using;  this 
can  cause  inconvenience 

Have  a  friendly  attitude  for  other  tradesworkers;  unfriendly  ^attitudes  can 
cause  aggravation  and  additional  work  (Figure  10) 

(NOTE:  Carpenters  can  easily  cause  additional  work  if  not  prompted  to 
be  cooperative  and  helpful.) 


STUDS 


FIGURE  1 


SOLE 

Plate 


FLOOR  JOIST  PROPERLY 
SPACED  BY  CAflPENTPnG 


FLOOR 
JOISTS 


SUBFLOOR 


FLOOR  JOISTS  AND  STUDS  LAYED 
OUT  TO  ACCOMMODATE  PLUMBING 


Water  Clpset  Rougl|^-in  Sheet 


finished  wall  line 


-7-1/2'^ 


seal  post  holes 
^  (5- 1/2"  centers) 


20  ■ 


29-1/4" 


—  6"H 


14-3/4" 


water  surlace 
10-  X 12 


6  nominal 


outlet  and  bolt  slots 
3/8"S.P.S  supply  to  floor 
NOTE:  above  are  roughing  measurements  They  may  vary  1/4"  (plus  or  minus) 


Monsfield 
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Manufactyrer's  Specifications 

Bathtub  Rough-in  Sheet 


^'SEAFORTH"  Recess  Batl^ 

K.745-S     Left  outlet. 
.  K-746-S     Right  outlet. 

K-7004-T  built-in  valve,  dWerter  spout,  shower  and  bath  supply. 
K-7172-R  pop-up  drain. 


-  sua- FLOOR 


Size 

L   .  . 


4Vj' 
54" 


5' 

60" 


No  change  in  measurements  if  with  connected  drain  and  overflow. 


PLUMBING  FIXTURES  &  FITTINGS 
ENGINEERED  FOR  EACH  OTHER 


KCHLE'?CO  KOHLER  WISCONSIN  53044 
K-745-S  (1-76)  Measurements  may  vary  Vj". 
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iVIanufacturer's  Specifications 

Lavatory  Rough-in  Sheet 


finished  wall  line 


T 


/ —  ,  , 


7-1/2" 

i 


LZD-ooo 


I 


0- 

I 


1-3/4" 

7 


13" 


■15"- 


top 

1-1/2"-!  of 
—L  hanger 


5/16"  dia. 

anchor 

holes 


31" 


U-7" 

1-1/4"  O.D.   

tubing  waste 

1-1/4"  O.D. 
tail  piece 


/  finished  floor 

>\\\W\\\\\\\\\\\\\NN\\\\\\' 


•^of  3/8" 
S.P.S. 
supply 


21-1/2" 


\\\\\\\\\\\ 


NOTE:  roughing  measurements 

may  vary  V*"  (plus  or  minus). 


Ail  Uanstield  wall  mounted  lavatories 
are  suDDiied  with  this  exclusive 
one-piece  steel  nangtr  Easily 
installed  and  adjusted,  it  contains  7 
holes  lor  solid  mounting  against  wall. 
Eliminates  need  lor  legs. 
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ASSIGNMENT  SHEET  #1--DETERMINE  MEASUREMENTS  FROM 
A  MANUFACTURER'S  SPECIFICATIONS 


1.  Determine  the  distance  from: 
A>    Floor  to  bowl  rirn 

B.  Floor  to  tank  cover  top  ' 

C.  Rough  wall  to  center  on  drain  outlet 
0.    Floor  to  cold  water  stub  through  wall 

E.    Back  of  water  closet  to  front  of  water  closet 


TO 


SJ 

s 


finished  wall  line 


) 


seat  pust  holes 
(5-i/2"  centers) 


o 


T3 
03 


1  'A"  -U 


20"- 


t 


29-1/4" 


water  surface 
lM/8"xl3" 


15"  , 

— u 


6"  back 
bolt  holes 


Cl  ^  -3-1/4"  outler  ^ 

3/8"  S.P.S.  supply  to  floor 

NOTE;  above  are  roughing  measurements.  They  may  vary  1/4"  (plus  or  minus). 
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2.  Determine  the 

a.  Width  of  lavatory 

b.  Length  of  lavatory 

c.  Distance  from  floor  to  rim 

d.  Distance  from  floor  to  drain  outlet 

/ 

e.  Distance  from  center-line  of  hot  water  to  center-line 
cf  cold  watsr  faucet 

f.  '  Distance  from  wall  to  drain  center 


Distance  from  floor  to  hot  and  cold  water  stubs  through 
wall 


7^ 


1/4"!^ 


\        finished  wall  line 
too     \      /  — 

M/2"n  of'      \  4 


U-7" 

M/4"0.D.  — , 
tubing  waste 

M/4"0.D. 
^i''     tail  piece 


/  finished  floor  line  


17" 

4 


Chancer  ^v>^^^^^^^^^^^^^^ ^^^v^v a\\\v\v\vvvn.uvv\>I.v\ 


5/16"  dia. 
anchor 
holes 


•tof  3/8" 
S;P.S. 
supply 


21- 1/2" 


NO^E:  roughing  rr.easurements  •■ 
may  vary  Vt"  (plus  or  minus). 


oo 


13" 
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ASSIGNMENT  SHEET  #1 


Determine  the: 
a.    Width  of  tub 
Length  of  tub 

Distance  from  the  rear  wall  to  center-line  of  tub  drain 
Distance  from  the  floor  to  rim  of  tub 
Distance  from  the  floor  to  center-line  of  tub  spout 
Distance  from  the  floor  to  center-line  of  sPiower  head 


b. 
c. 

d. 
e. 
f. 

g- 


Distance  from  the  endwall  to  center  of  waste  overflow 

.1. 

W 


\ 


I* 

I5IPS 

THRO 


No  Change  in  measuremenis  if  with  connected  drain  and  overflow. 


PLUMBING  FIXTURES  &  FITTINGS 
ENGINEERED  FOR  EACH  OTHER 
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ROUGH-IN  LOCATIONS 
UNITIII 


ANSWERS  TO  ASSlGNMENT^^HEET  #1 


1.  a.  14  3/4"  d.  91/2" 

b.  29  1/4"  .    e.  28  1/4" 

c.  12" 

2.  a.  13"  e.  4" 

b.  16"  f.  7  1/2" 

c.  31"  g.  211/2" 

d.  -17" 

3.  a.  30  1/4"  e.  18" 

b.  60"  f.  72" 

c.  oi4"  g.  1  5/8" 

d.  14" 


ROUGH-IN  LOCATIONS 
UNIT  III 


JOB  SHEET  #1"DETERMINE  ROUGH-IN  LOCATIONS  FOR  A  BATHROOM 

 ¥  

EVALUATtON-Given  access  to  tools  and  equipment,  determine  rough-in 
locations  for  a  bathroom.  Finished  work  must  be  approved  by  the  instructor 
using  the  manufacturer's  specifications  as  a  check  sheet.  All  items  must  be 
correct  for  satisfactory  performance, 

I.      Tools  and  materials 

A.  Six  foot  folding  rule/steel  tape 

B.  Pencil-preferably  a  carpenter's  pencil 

C.  Manufacturer's  specifications  (rough-in  book)  tub,  lavatory,  water  closet 
(Transparencies  1,  2,  and  3) 

II,  Procedures 

(NOTE:  Make  drawing  full  size  on  concrete  floor.) 

A.  Determine  approximate  fixture  locations 

B.  Study  the  specifications 

C.  Measure  the  room  (inside  dimensions) 

D.  Mark  the  width  of  the  tub  on  the  floor  (Figure  1) 


REAR  WALL 

i 

TUB  [ 

1 

I 

t 
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E.  Determine  the  remaining  distance  to  the  far  wall  { Figure  1 ) 

F.  Determine  combined  lavatory  and  water  closet  widths  to  the  nearest 
inch  (Figure  2) . 


'    CZJ-ooo  l-LU 


G.  Determine  space  E  minus  space  F 

(NOTE:  E  =  Distance  from  tub  to  front  wail.  F  =  Width  of  lavatory  plus 
width  of  water  closet.)  « 

H.  Divide  space  G  into  three  equal  spaces 
(NOTE:  H=  1/3G.) 

I.  From  the  rear  wall,  measure  D  (the  width  of  the  tub)  plus  H,  plus  1/2 
'.the  width  of  the  water  closet  (Figure  3) 

(NOTE:  Check  the  specifications.  This  mark  should  be  12"  off  the  side 
wail.) 

FIGURES 


T 

30" 


H 


WC 
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J.     From  the  front  wall,  measure  H,  plus  1/2  the  width  of  uie  lavatory  (Figure 
4) 


(NOTE'  This  mark  should  be  made  on  the  wall  plate.) 
~  III 


LAVATORY 


H 


FIGURE4 


RONTWALL 


K. 
L. 


Mark  I  and  J  on  the  wall  plate  making  a  line  *rom  one  edge  to  the  other 

Measure  from  each  side  of  the  lavatory  drain  mark  and  draw  lines  for 
the  water  risers 


(NOTE:  Check  specifications  for  measurements.) 
M.    Mark  the  water  closet  riser 

(NOTEr  Check  specifications  for  measurement.) 
N.    Determine  center-line  of  tub  drain  and  mark  plate 

0.    Mark  tub  drain  cut-out  on  floor--4"  wide,  1C/  long,  on  center-line  of 
drain  (Figure  5) 

FIGURES 


REAR  WALL 

Tub 

10"— * 

CENTER  LINE  t 

P.     Measure  from  each  side  of  the  tub  drain  mark  on  the  plate  and  mark  out 
for  the  watc."  line  ^  ■ 


\ 
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(NOTE:  If  carpenters  have  not  provided  proper  stud  spacing,  a  stud  may 
have  to  be  moved.) 

Center  all  markings  on  plate  and  draw  a  line  (Figure  6) 


FIGURCe 


(NOTE:  The  finished  project  should  coincide  with  Figure  7.  There  are 
many  alternatives  to  this  project.  The  lavatory  drain  could  be  taken  frOm 
stack  above  this  floor,  all  water  piping  could  be  taken  from  two  3/4"  risers, 
or  the  spacing  couid  be  optional.) 


ROUGH-IN  LOCATIONS 
^  UNIT  III 

/ 

JOB  SHEET]  #2-ESTABLISH  GRADE  LINES  FOR  INSTALLING  PLUMBING 


EVALUATION:  Using  form  work  for  a  concrete  slab  and  construction  plans, 
establish  grade  lines  and  partition  walls  for  instc^lling  building  drain  and  water 
^supply  lines.  Grade  lines  must  be  in  accordance  with  local  codes  and  partitions 
correctly  located. 


I.  Tools  and  equipment 
•    A.    100'  tape 

B.  Blueprint 

C.  Nylon  string  • 

D.  Wooden  stalces 

II.  Procedure 

•  ( 

A.  Check  form  work  length  and  width  for  square,  using  a  100*  tape 

B.  Locate  plumbing  walls,  using  a  blueprint 

C.  Stretch  nylon  string  at  points  where  plumbing  will  be  installed 
0.    Review  established  grade  lines  with  contractor  ^  , 
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ROUGH-IN  LOCATIONS 
UNIT  III 

NAME 


/ 


•TEST  • 

1 .  Match  the  term$  on  the  riglft  to  the  correct  definitions  or  descriptions. 


1.  Journeyman 
.  plumber 

2.  Tradesworkers 

3.  Plata 

4.  Flooring 

5.  MatiufactureKs 
specifications 

6.  Slab  construction 

7.  Studs 

8.  Sketches 

9.  Floor  and  ceil- 
ing joists 

10.  Rough-in 


js,  Preparing  for  and  installing  those'  pipes  which 
will  be  covered  by  walls,  ceilings,  floors,  and 
could  be  exposed  in  the  basement 

^b.  Drawings  and  directions  supplied  by  fixture 
manufacturers  which  indicate  excct  size, 
shape,  and  connections  necessary  to  install 
the  fixture 

^c.  Concrete  poured  in  a  large  flat  surface  which 
includes  tlie  entire  house  floor 

^d.  Wood  beams,  usually  2"  x  8",  which  are  used 
to  support  the  floor  or  ceHir^ 

^e.  Wood  beams,  usually  2"  x  4",  which  jare  used 
'    to  support  wall  materials  such  as  plasterboard, 
plaster,  or  paneling 

^f.  Consists  of  5  syb-f!ocr  (on  bass)  apd  the 
finish  floor 

g.  People  engaged  in  varipus  trades  involyed  in 
the  construction  of  buildings  and  other 
structures 

^h.  Drawings  (usually  hand  drawn)  showing  all 
the  piping  arrangement  and  information 
needed  to  install  the  piping 

J.  A  plumber  who  is  licensed  to  design,  inter- 
pret, and  install  plumbing  systems  *^ 

j.  Sometimes  called  the  sole  plate,  this  is  the 
base  of  a  studded  wail 


2.  Name  three  indiviauals  who  could  be  responsible  for  determining  rough-in  loca- 
tions. 

a. 

b. 

c. 
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3.  Select  factors  concerning  verbal  orders  by  plaSig  an  "X"  in  the  appropriate  bla.nks. 

 ^a.  Verbal  orders  should  he  clearly  understood  by  both  parties   "  i 

b.  Notes  should  be  kept  by  the  plumber  with  dates  and  specific  information 
written  clearly 

 ^c.  Verbal  orders  from  unfamiliar  people  should  be  verified  from  the  person 

who.does  the  carpentry 

 (j.  Change  orders  must  be  verified  and  signed  by  the  employer  or  l^ediate 

superior  \ 

/ 

 e.  Verbal  orders  should  jiot.  be  acknowledged 

 f.  Persons  giving  verbal  orders  should  be  told  to  mind  their  own  business 

4.  Select  factors  concerning  sketches  by  placing  an  "X"  in  the  appropriate  blanks. 
 a.  Sketches  are  always  prepared  by  the  customer 

 b.  Sketches  should  be  discussed  by  the  worker  and  the  person  making  the 

sketch 

^  ^c.  Sketches  should  be  kept  in  a  safe  place  by_the  worker  until  the  job  is  ap- 
proved 

d.  The  worker  in  charge  of  an  installation  should  be  able  to  prepare  or  revise  a 
~~ '   sketch  of  the  project 

 ^e.  The  sketch  should  show  only  part  of  the  information  necessary  to  under- 
stand the  job 

5.  Select  factors  concerning  marking-out  locations  by  placing  an  "X"  in  the  appropriate 
blanks. 

a.  Usually  the  journeyman  plumber  measures  and  marks  out  the  locatons  using 
  the  rough-in  book,  but  this  can  be  done  in  some  instances  by  the  employer 

or  customer 

b.  Sufficient  knowledge  of  construction  methods  must  be  learned  by  the 
plumber 

 c.  Considerations  in  marking-  locations  for  holes  and  openings  should  in- 

elude  the  size  of  the  structure 

d.  Holes  for  water  pipes  through  the  floor  must  be  in  perfect  position 

e.  Holes  for  water  closet,  shower,  and  bathtub  drains  must  be  in  perfect  posi- 
tion 

f.  Holes  for  lavatory  and  sink  drains  can  be  offset  an  inch  or  two 
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g.  Concrete  slab  or  basement  floor  installations  are  usually  done  after  the. initial 
building  .foundation  has  been  installed 

 h.  Installation  of  piping  in  concrete  slabs  can  be  estimatec^ 

6.  Select  information  commonly  found  on  manufacturer's  specifications  by  placing  an 
"X"  in  the  appropriate  blanks. 

a.  Centerline  of  dr^iin  outlet 


b.  Centerline  of  water  supply 
 ^c.  Height  of  fixture 

 ^d.  Width  of  fixture  \ 

 e.  Depth  o^  fixture 

 ^f.  Height  of  water  supply  from  ceiling 

 ^g,  Height  of  drain  outlet  from  rough  floor  \ 

.  ,  h.  Rough-in  location  of  rough  floor  (sub-floor)  r ' 

 i.  Rough-in  location  of  rough  frame  (stu4wall) 

-  ■         I      ,  -  \  ,  . 

7.   List  two  pieces     information  whicircan  be  determined  from  matiufagturer  s  speuifi- 
cations.  i 


b. 

i 

8.  List  seven  trade^workers  other  than  plumbers  who  work  in  residertial  construction. 


^  1 


/g.  Discuss  cooperating  and  coordinating,  techniques  J:e,tween  plumbers  and  other 


10.  Dem 3 nitrate  the  ability  to: 

a     Determine'measurements  from  manufacturer's  specifications. 

b.  Determine  rough-in  locations  for  a  bathroom. 

c.  Establish  grade  lines  for  installing  plumbing. 

(NOTE:  If  these  activities  have  not  been  accomplished  prior  to  the  test,  ask 
your  instructor  when  they  should  be  completed.) 


'    ROUGH  IN  LOCATIONS 
UNIT  111 

ANSWERS  TO  TEST 

1.  a.  10  d.  9  9'  2 
b.  6  e.  7  h.  8 
c    6               f.    4  I.  1 

2.  a.  Employer 
b.  Customer 

e.    Journeyman  plumber. 

3.  a,  b,  d 

4.  b,c,d 

5.  a,  b,  e,f,  g 

6.  a,  b,  c,  d,  e,  g,  h,  I 

7.  a.     Location  of  wall  supports 
b.    Changes  in  wa|l  structure 

8.  Any  seven  of  the  following: 

a.  Masons  or  bricklayers 

o 

b.  Carpenters 

c.  Electricians 

d.  Plasterboard  installers,  plasterers 

e.  Roofers 

f.  Telephone  installers 

g.  ^  Heating  and  air-conditioning  installers 
K    Tile  setters 

I  Painters 

j.     Flooring  installers 

I* 
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..... 


c.  * 

9.  Discussion  should  include: 

a.  Respect  the  cades  and  regulations  of  other  tradesworkers 

b.  Give  consideration  to  other  tradesworker's  work 

c.  A  good  employer  or  supervisor  encourages  each  worker  to  own  and  carry 
his/her  own  tools  and  also  discourages  borrowing 


d.  Use  caution  in  lending  toois  to  fellow  workers 
e. 


f. 


Do  not  use  the  same  extension  cord  as  other  tradesworkers  are  using;  this 
^n  cause  inconvenience 

Have  a  friendly  attitude  for  other  tradesworkers;  unfriendly  attitudes  can 
cause  aggravation  and  additional  work 


10.  Performance  skills  evaluated  to  the  satisfaction  of  the  Instructor 
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BUI  LDING  AND  PLUMBING  COOES 

UNIT  IV  '  ^ 

UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  discuss  the  benefits  of  having  a 
plumbing  code,  who  esvablishes  the  cede,  differences  in  codes,  and  regulations  concerning 
the  enforcement  of  codes,  and  demonstrate  the  ability  to  apply  code  regulations  to  a 
plumbing  installation.  This  knowledge  will  be  evidenced  by  correctly  performing  the  pro- 
cedures outlined  on  the  assignment  ?heet  and  by  scoring  85  percent  on  the  unit  test. 

*       -  SPECIFIC  OBJECTIVES  " 


After  completion  of  this  unit  the  student  should  be  able  to: 

1.  Match  terms  associated  wjth  plumbing  codes  to  the  correct  ddfinitions  or 
descriptions. 

2.  Discuss  the  membership  of  a  plumbing  code  governing  board,  its  authority  and 
duties.  t  ' 

3.  Describe  the  benefits  of  zoning  laws,  building  codes,  aiid  plumbing  codes. 

4.  Select  major  categories  that  should  be  included  in  a  plumbing  code. 

5.  List  basic  principles  of  plumbing  codes. 

6.  belect  true  statements  about  illegal  fittings  or  installations. 

7.  Apply  code  regulations  to  a  plumbing  installation. 
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BUILDING  AND  PLUM1B1NG  COOES 
UNIT  IV 

^    SUGGESTED  ACTIVITIES 

I.  Instructor 

A.  Provide  student  with  objective  sheet  ^ 

B.  Provide  student  with  information  and  assignment  sheets. 

C.  Make  transparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  and  assignment^sheets. 

F.  Assign  the  local  Plumbing  Code  Handbook  as  a  required  reading. 
^  G.    Invite  local  plumbing  inspector  to  visit  class. 

H.    Give  test. 

II.  Student: 

A.  Read  objective  sheet. 

B.  Study  information  sheet. 

C.  Complete  assigh'ment  sheet. 

D.  Take  test.  ' 

)         INSTRUCTIONAL  MATERIALS 

I.      Included  in  this  unit: 

A.  Objective  sheet 

B.  Information  sheet 

C.  Transparency  mastei:s 

1.  TM  1  "Plumbing  Code  Governing  Board 

2.  TM  2--Zoning  Laws 

3.  TM  3-lllegal  Fittings  and  Installations 

4.  TM4~lllegal  Fittings  and  Installations  (Continued) 


5.  TM  S-llleoal  Fittings  and  Installations  (Continued)  1 

6,  TMfi-lllegal  Fittings  and  Initallatloni  (Continued)  1 

0.   Aiilgnmant  Sheet  #1"Apply  Code  Regulations  to  a  Ptumbing  Installation 

E.  Answers  to  assignment  sheet 

F.  Test 

G.  Answers  to  test  ' 
it.  References: 

A.  Blankenbaker,  E.  Keith.  Modern  Plumbing,  South  Holjand,  IL:  Goodheart- 
Wlllcox,  1978. 

*  .  * 

B.  Mantis,  V.  \  National  Plumbing  Code  Illustrated.^  St.1>etersburg,  FL:  Manusj 
Publishing,  1973.  V 

C.  Plumbing  Individualized  Learning.  Scarboro,  Ontario:  Ministry  of  Colleges, 
and  Universities,  1978.  ,  ,  . 


BUILDING  ANO  PLUMBING  CODES 
UNIT  IV 


INFORMATION  SHEET 


Terms  and  definitions 

A.  Building  ebde»Set  of  rules  governing  the  quality  of  construction  in  a 
community  '< 

B.  Plumbing  code-Set  of  rules  governing  the  quality  of  plumbing  installmlone 

(NOT&:  A  plumbing  code  can  be  established  at  either  the  state  or  local 
level.) 

C.  Plumbing  inspector-Perscn  authorized  to  inspect  and  approve  or  disap- 
prove plumbing  installations  according  to  coda  specifications 

D.  Zoning  laws-Rules^hich  specify  type  of  construction  permitted  in  certain 
areas  of  a  city  or  town 

E.  Inspection-Checldng  to  see  if  the  work  conforms  to  the  code  specifications 

F«    National  Plumbing  Code-Plumbing  code  adopted  in  1955  and  (lenerally 
.  accepted  as  a  basis  for  developing  state  and  local  plumbing  codes  through 
much  of  the  country 

(NOTE:  This  code  is  meant  only  to  be  a  guideline  for  state  and  local  codes.) 

G.  License- Document  stating  that  the  holder  has  passed  trade  tests  and  has 
proven  the  ability  to  perform  satisfactory  worl< 

H.  Board  of  Health-Local  board  which  generally  regulates  and  enforces  the 
plumbing  code 

(NOTE:  In  some  states  this  is  done  by  the  building  department.) 
Plumbing  code  governing  board  (Transparency  1 ) 
A.  Membership 

1 .  Member  of  the-city  board  of  health 

2.  Chief  plumbing  inspector 

3.  One  or  more  master  plumbers 

4.  One  or  more  journeyman  plumbers 

(NOTE:  Boards  may  vary  in  the  number  of  members,  professional  back- 
ground of  members,  and  the  authority  in  the  administration  of  the  code.) 


INFORMATION  SHEET 


B.  Adminiitrstlve  authority 

1.  State  board 

2.  Local  board 

(NOTE:  States  vary  In  the  administration  of  their  Individual  codes,  I.e., 
tome  states  have  one  state  code,  other  states  permit  each  locality  to 
administer  cede.) 

c 

C.  Duties  of  the  board  might  include: 

.  1.  Develop  regulations  which  apply  to  local  conditions  for  plumbing 
installations  • 

2    Develop  amendments  to  "the  cooe  on  a  regular  basis 

3.  Present  the  code  and/or  amendments  to  the  city  or  town  council 
for  adoption  Imo  law 

4.  Support  the  plumbing  Inspectors  in  their  efforts  to  enforce  the  code 

5.  issue  licenses  and  perniits 

6.  Take  necessary  steps  to  en/orce  the  code 

(NOTE:  This  could  Include  a  refusal  to  connect  to  city  sewer  or  water, 
and/or  prosecution  in  the  courts.) 

III.      Benefits  of  zoning  laws,  building  codes,  and  plumbing  codes  (Transparency 
.2)  - 

A.    Zoning  laws 

1.  Regulate  size  and  type  of  business  or  industry  in  specific  geographical 
locations  » 

2.  Separate  residential  areas  from  industrial  areas 

3.  Create  business  areas  which  makes  shopping  more  convenient 

4.  Keep  noisy,  unsightly,  or  dirty  industries  away  from  residential  areas 

5.  Determine  minimum  building  lot  sizes  and  distance  between  build- 
ings 

« 
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INFORMATION  SHEET  ^ 

B.  Building  codes 

•  1.  Determinethequality'ofconstructiQn  in  a  community 

2.  Protect  public  health,  safety,  and  quality  of  life  in  a  community 

*^NOTE:  Building  codes  vary  is  to  industrial  business  and  residential 
instruction.  They  are  administered  by  a  chief  building  inspector 
whose  staff  studies  plans,  issue  permits,  inspects  construction;  approves 
or  disapproves  construction,  and  maintains  records  of  current  con- 
«•  struction  and  past  construction.) 

C.  Plumbing  codes  \ 

1.  Protect  the  health  of  the  community; 

2.  Kegulate  all  construction  whether  industrial,  business,  or  residential 

.  3.  Permit  grievances  or  complaints  by  the  plumbing  contractor  to  be 
reviewed  by  the  board  of  health  or  the  court 

(NOTE:  Plumbing  codes  are  usually  adminstered  by  the  community 
bqard  of  health  and  are  enforceable  by  court  actidn.) 

IV.      Major  categories  of  a  plumbing  code 

A.    Bajic  principles  upon  which  the  local  code  is  determined 

.  B.    Terms  and  definitions 

C.  Basic  regulations 

Examples:      Qnality  pf  materials  and  workmanship,  pitch  of  piping, 
distances  between  clean-outs 

D.  Type  of  materials  and  sizing  0 

E.  types  and  quality  of  joints  . 

F.  Types  and  location  of  traps  and  clean-outs 

G.  Types  and  quality  of  fixtures 

H.  Design  of  water  pipe,  drainage  and  vents 

I.  Provisions  for  inspections  and  testing 


INFORMATION  SHEET  , 

Basic  principles  of  plumbing  codefl  . 

<NOTE:  Thwi  principies  are  based  on  the  Nationai  Plumbing  Code.) 

A,  All  premises  intended  for  human  habitation,  occupancy,  or  use  shall  be 
provided  with  a  supply  of  pure  and  wholesome  water,  neither  connected 
with  unsafe  water  supplies  nor  subject  to  the  hazards  of  baclcflow  or  back 
siphofiage  •  • 

B,  Plumbing  fixtures,  devices,  and  appurtenances  shall  be  supplied  with  water  In 
sufficient  volume  and  at  pressures  adequate  to  enable  them  to  function 
satisfactorily  and  without  undue  noise  under  all  normal  conditions  of  use. 
Hot  wftter  shall  be  provided  to  fixtures  which  normally  require  hot  wafer  for 
their  proper  use 

C.  Plumbing  shall  be  designed  and  adjusted,  to  use  the  minimum  quantity  of 
water  consistent  with  proper  performance 

D.  Devices  for  heating  and  storing  water  shall  be  designed  and  Installed  to 
'    prevent  dangers  from  explosion  through  overheating      ,  - 

E  Every  building  having  plumbing  fixtures  installed  and  Intended  for  human 
habitation,  occupancy,  or  MiB  on  premises  abutting  on  a  street,  alley,  or 
easement  In  which  there  Is  a  public  sewer  shall  have  a  connection  with  the 
sewer  . 

F  Each  family  dwelling  unit  on  premises  abutting  on  a  sewer  or  with  a  private 
sewage-disposal  system  shall  have  at  least  one  water  closet  and  one  kitchen- 
type  sink.  It'is  further  recorhmendeti  that  a  lavatory  and  bathtub  or  shower 
shall  be  installed  to  meet  the  basic  requirements  of  sanitation  and  personal 
'  hygiene.  All  other  structures  for  human  occupancy  or  use  on  premises 
abutting  on  a  sewer 'or  with  a  private  sewage-disposal  system  shall  have 
adequate  sanitary  facilities  but  In  no  ^ase  lesithan  one  water  closet  and  one 
other  fixture  for  cleaning  purposes 

G  Plumbing  fixtures  shall  be  made  of  smooth  nonafe^sorbent  material,  shall 
be.  free  from  concealed  fouling  surfaces,  and  shall  be  located  in  ventilated 
enclosures 

H  The  drainage  system  shall  be  designed,  constructed,  and  maintained  to 
guard  against  fouling  deposit  of  solids,  and  clogging,  and  with  adequate 
cleanouts  so  arranged  that  the  pipes  may  be  readily  cleaned 

I  '  The  piping  of  the  plumbing  system  shall  be  of  durable  material,  free  from 
defective  workmanship,  and  so  designed  and  constructed  as  to  give  satis- 
factory sen/ice  for  its  reasonable  expected  life  . 
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Each  fixture  d'r«ctly  connected  to  ths  drainage  system  shall  be  equip* 
ped  vyith  a  water-seal  trap  ■  • 

\    ,.  ..  - 
The  drainage  systejn  shall  be  designed  to  provide  an  adequate  circulation  of 

air  in  all  pipes  with  no  danger  of  siphonag?,  aspiration,  or  forcing  of  trap 

seals  under  conditions  of  ordinary  use 

Each'  vent  terminal  shall  extend  to  the  outer  air  and  be  installed  to  minimize . 
tlie  po'ssihiiities  of  clogging  and  the  r.turn  Of  foul  air  to  the  building 

The  plumbing  system  shall  be  subjected  to  such  tests  as  will  Effectively 
disclose  all  leaks  and  defects  in  the  work  \ 

No  substance  which  will  clog  the  pipes,  produce  explosive  mixtures,  deitroy 
the  pipes  or  their  joints,  or  interfere  unduly  with  the  sewage^lisposai  process 
shall  ba  allowed  to  enter  the  building  drainage  system 

Proper  protection  shall  be  provided  to  prevent  contamination  of  food, 
water,  sterile  goods,  and  similar  materials  by  bacKflow  of  sewage.  When 
necessary,  the  fixture,  device,  or  appliance  shall  be  connected  indirectly  with 
the  building  drainage  system ' 

No  water  closet  shall  be  located  in  a  room  or  compar^nieht  which  is  not 
properly  lighted  and  ventilated  .    ..  ' 

If  water  close'.^  or  other  plumbing  fixtures  are  installed  in  buildings  where^ 
there  is  no  sewer  within  ja  reasonable  distance;  suitable  provision  shall  be 
made  for  disposing  of  the  building  se\jv6ge  by  some  accepted  method  of 
sewage  treatment  and  disposal 

Where  a  plumbing  drainage  systerp  may  be  subjected  to  baci<flow  of  soWage, 
suitable  provision  shall  be  made  to  preve^it  Its  overflow  in  the  building 

Plumbing  systWs  shall  be  maintained  in  a  sanitary  and  sen/iceeble  condition. 
See  definition  "Plumbing" 

All  plumbing  fixtures  shall  be  so  instaiied  with  regard  to  spacing  as  to  be 
reasonably  accessible^for  their  intended  use 

Plumbing  shall  be  installed  with  due  regard  to  preservation  of  the  strength  of 
structural  members  and  prevention  of  damage  to  walls  and  other  surfaces 
through  fixture  usage 

Sewage  or  other  waste  from  a  plumbing  system  which  may  be  deleterious 
to  surface  or  subsurface  waters  shall  not  be  discharged  into  the  ground  or 
into  Bny  waterway  unless  it  has  first  been  rendered  innocuous  through 
su6tec!tion  to  some  acceptable  form  of  treatment 
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JIlNal  fittings  and  Installations  ^  '  » 

A.  A  sanitary  tee  fitting  should  not  be  used  to  change  the  direction  of  flow  of 
horlzomaldralnage  piping 

B.  A  sanitary  tea  fitting  should  not  be  used  to  change  direction  from  vertical  to  - 
horizontal  flow  of  drainage  pipe  (Transparency  3) 

C.  •  'A  double  sanitary  tee  should  not  be  used  if  the  outlet isNthe  same  slz»  as  the 

inlet  (Transparency  4) '  *    .   •  ^ 

D.  ■  A  single  or  double  tee  should  not  be  used  in  cither  vertical  or  horizontal 

drainage  piping  (Transparency  4) 

E.  A  90*  bend  should  have  a  radius  not  less  than  the  diameter  of  the  pipe 
*  ^  (Transparency  5) . 

f.    Connections  Into  the  drainage  system  should  be  made  yA^ith  approved  fittings 
and  not  by  drilling  or  tapping  (Transparency  5)  * 

Q.  ^Double  hub  caulked  fittings  and  pipes  (cast  icon)  shall  not  be  used  except  for 
venMlnes  (Transparency  5) 

H    A  sanitary  tee  fittin.3  in  a  vertical  vent  line  should  be  Inverted  (Transparency. 

I.     Traps  should  have  an  accessible  clean-out  or  be  able  to  be  diwssembled 
(Transparency  6)  . 

;j.     Fittings  which  reduce  the  flow  in  a  drainage  system  are  not  permitted 
(Transparency  6)  '         .  . 


Plumbing  Code  Gpyerninfl  Board 


Member  of 
Board  of  Health 


Chief  Plumbing 
Inspector 


Journeyman 
Plumbers 


Master  Plumber 
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Illegal  Fittings  and  Installations 

(Note:  Check  Local  Codes)! 


Incorrect 


Sanitary  Tee 


Correct 


Stack 


Stack 


Wye  Branch 


B: 


Incorrect 


Correct 


Vertical 


Sanitary  Tee 


3  £ 


Vertical 


-  Combination 
Wye  And 
1/8  Bend 


1  I 


1  ■ 
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Illegal  Fittings  ssnd  Installations 

(Continued) 

Ci 


Correct 


Double  Sanitary  Tee 


Weir  ^ 


2"  or  less 


\'  Weir 


3"  Minimum 


Incorrect 


3" 


I 


(Difficult  To  Clean  ' 
With  A  Snake) 


D. 


'  Correct 


Incorrect 


Weir 
Smooth  Curve 


Sanitary  Tee  Fitting 


Weir 
Sharp  Edge 


Straight  Tee  Fitting 
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Illegal  Fittings  and  Installation^ 


Tapped  Or  Welded 
Joint 


G. 

Not  Acceptable 


 ^ 

Sewage  Flow 
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Illegal  FittiErBgs  and  Installations 

,         "  (Continued) 

H. 


Correct 


Vent 


I. 


Correct 


"P"  Trap 


fV 


Tubular  Brass 
(Brass  Tubing) 


Inccrrect 


Vent 

\ 

\ 

Slip  Nut 


Cleanout  Plug 
(See  Local  Codes) 


\ 


"S"Trap 


\ 


J. 
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BUILDING  AND  PLUMBING  CODES 
UNIT  IV 


ASllGNMEiVIT  SHEET  #1"APPLY  CODE  REGULATIONS  TO  A 
\        PLUMBING  INSTALLATION 


iERlC 


Directions:  Using  either  a  state  or  local  plumbing  code- book  list  the  type  and  size  of  fitting 
identified  by  letter  on  the  following  drawing. 

A. 
B. 

C.      ■  \ 
D. 
E. 

F.  ..  -         .  - 

G. 


Water  Closet  | 


3"  Copper  D.W^V. 


CO 
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Kitchen  Sink  I 


Shower  / 
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BUILDING  AND  PLUMBING  CODES 
UNIVIV  . 


ANSWERS  TO  ASSIGNMENT  SHEET  #1 


A.  3"  X  2"  sanitary  tee 

B.  2"Y 

C.  3"  isariitary  tee 

D.  2"  X  1  1/2"  Double  sanitary  tee 

E.  2"  90' EL 

F.  3"  X  2"  sanitary  tee 

a  4"C.I.  Yandl/Sth  benct 


^'7 
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BUILDING  AND  PLUMBING  CODES 
UNiT  IV 


NAME 
TEST' 


1 .  Match  terms  on  the  right  tp  the  correct  definitions  or  descriptions. 

1.  Plumbing  code 

2.  Zoning  laws 


__a.  Set  of  rules  governing  the  quality  of  con- 
struction  In  a  community 


b..  Set  of  rules  governing  the  quality  of  plumbing 
'  ^  installations 


Q.  Person  authorized  to  Inspect  and  approve 
"  "  or  disapprove  plumbing  installations  accord- 
ing to  code  specifications 

d.  Rules,  which  specify  type  of  construction 


permitted  In  certain  areas  of  a  city  or  town 

_e.  Checking  to  see  if  the  work  conforms  to 
the  code  specif  ications  ^ 

f.  Plumbing  code  adopted  in  1955  and  gener- 
ally accepted  as  a  basis  for  developing  state 
and  local  codes  through  much  of  the  country 

^g.  Document  stating  that  the  holder  has  passed 
trade  tests  and  has  proven  ability  to  perform 
satisfactory  work 

_h.  Locil  board  which  generally  regulates  and 
enforces  the  plumbing  code 


3.  Inspection 

4.  License 

5.  Plumbing  inspector 

6.  Bpard  of  Health 

7.  Building  code 

8.  National  Plunibing 
Code 


2.  Discuss  the  membership  of  a  plumbing  code  governing  board,  Its  autnority  and  duties, 


■V. 


3.  Describe  the  benefits  of  zoning  laws,  building  codes,  and  plumbing  codes. 


0 


/ 


\ 

y  . 


r 
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4.  Select  major  categories  that  should  be  included  in  a  plumbing  code  by  placing  an 
"X"  in  the  appropriate  blanks. 

a.  Terms  and  definitions 


_b.  Design  of  water  pipe,  drainage,  and  vents 
_c.^  Seasonal  recommendations. 
_d.  Types  and  quality  of  fixtures 
e.  Plumbing  legal  issues 


f.  Basic  regulations 


_g.  Types  and  quality  of  Joints 
5.  List  ten  basic  principles  of  plumbing  codes. 


d. 
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6.  Select  the  true  statements  about  illegal  fittings  o|;  installations  by  placing  an  "X"  to  the 
.  left  of  those  statements  which  are  true.  | 

 ___a.  A  sanitary  tee  fitting  should  not  be  us^  to  change  direction  from  vertical  to 

horizontal  flow  of  drainage  pipe     ,  \ 

 b.  A  single  or  double  tee  should  be  used  ini  either  vertical  or  horizontal  drainage 

piping 

 c.  A  90"*  bend  shouir  always  have  a  radius  pf  less  than  the  diameter  of  the  pipe 

d>  double  hub  caulked  fittings  and  pipes  shjall  not  be  used  except  for  vent  lines 

\ 

'   e.  Fittings  which  reduce  the  flow  in  a  drainafae  system  are  permitted 


J.  Traps  should  have  an  accessible  clean-out  or  be  able  to  be  disassenfibled 

g.  sanitary  tee  fitting  In  a  vertical  vent  line  should  be  inverted 

h.  Connections  into  the  drainage  sytem  may  be  made  with  approved  fit- 
tings  or  by  drilling  or  tapping  '  ' 

i.  A  double  sanitary  tee  should  not  be  used  if  the  outlet  is  the  same  size  as  the 


inlet 


-     |.  A  sanitary  tee  fitting  should  not  be  used  to  chartige  the^  direction  of  flow  of 
.     horizontal  drainage  piping    v       ■  ^ 

Apply  code  regulatinn^j-ilo  a  plumbing  installation. 

(NOTE:  If  this  Bciivity  has  not  been  accomplished  prior  tb  the  test,  asl:  your  instructor- 
when  it  should  c>e  completed.) 
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BUILDING  AND  PLUMBING  COOES 
UNIT  IV 


ANSWERS  TO  TEST 


1.  .a.  *  7  .       e.  3 

•    b.    1  f.  '  8  •  •  . 

d.    2  h.  6 

2.  Discussion  should  include:, 

a.  Membership 

1)  Member  of  the  city  board  of  health 

2)  Chief  plumbing  inspector. 

/  3)  One  or  more  ma,ster  plumbers 

'4)  One  or  more  journeyman  plumbers. 

^  ■  •.     ^  -  "  ^  ■ 

^.     »  .  ^  ... 

b.  Administrative  authority 

1)  State  board 

2)  *  Local  board 

&     Duties  of  the  board  ■  . 

1)  Develop  regulations  which  apply  to  local  conditions  for  plumbing  installa 
tions 

2)  Develop  amendments  to  tiie  code  on  a  regular  basis  \ 

'        .  /  ..  '• 

3)  Present  the  code  and/or  amendment9^toab&^y  or  town  council  for  adop 
tion  into  Uw  . 

4)  Support  the  plumbipg  inspectors  in  their  efforts  to  enforce  the  code^ 

5)  Issue  licenses  and  permits .  \ 

6)  Take  necessary  steps  to  enforce  the  code 


a.  Zoning  taws  .  ,  '  ^  . 

■   .1)  Reflulata  size  and  type  of  business  or  Industry  in  specific  geographical 
locations         "      .    '  '  „  , 

2)  Separate  resijdenlial  areas  from  industrial  areas 

3)  Create  business  areas  which  makes  shopping  more  convenient 

^  4)  Keep  noisy,  unslQhtly,^or  dirty  industries  away  from  residential  areas 
6)  Determine  minimum  building  lot  sizes  and  distance  between  buildings 

b.  Building  codes  ' 

1)  Oetermine-the  quality  of  construction  in  a  community 

*       2)  Protect  public  health,  safety,  and  quality  of  life  in  a  community 

c    Plumbing  codes 

^)  Proteqt  the  health  of  the  community 

2)  RegjjJate  all  construction  whether  industrial,  business^or  residential 

3)  Permit  grievances  or  complaints  by  the  plumbing  contractor  to  be  reviewed 
by  the  board  of  health  or  the  court 

a/b,d,f,g 

Any  ten  of  the  following: 

a.  All  premises  interided  for  human  habitation,  occupancy,  or  use  shall  be  provided 
with  a  supply  of  pure  and  wliolesome  water,  neither  connected  with  unsafe  water 
supplies  nor  subject  to  the  hazards  of  backf  low  or  back  siphonage  | 

b.  Plumbing  fixtures,  devices,  and  appurtenances  shall  be  supplied  with  water 
'in  sufficient  volume  end  at  pressures  adequate  to  enable  them  to  function  satis- 
factorily and  without  undue  noise  under  all  normal  conditions  of  use.  Hot  water 
shall  be  provided  to  fixtures  which  normally  require  hot  water  for  their  proper 
use 

c.  Plumbing  shall  be  designed  and-adj'usted  to  use  the  minimum  quantity  of  water 
consistent  with  proper  performance 

•I 

d.  Devices  for  heating  and  storing  water  shall  be  designed  and  installed  to  prevent 
dangers  from  explosion  through  overheating 

e.  Every  building  having  plumbing  fixtures  installed  and  Intended  for  human 
habitation,  occupancy,  or  use  on  premises  abutting  on  a  street,  alley,  or  easement 
in  which  there  is  a  public  sewer  shall  have  a  connection  with  the  sewer  ^ 
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t  Each  family  dewlling  unit  on  prerriises  abutting  on  a  sewer  or  with  a  orivate 
s8wdg8*disposal  system  shall  have  at  least 'one.  water  closet. and  one  kitchen- 
type  sink.  It  is  further  recommended  that  e  lavatory  and  bathtub  or  shower 
shall  be  installed  to  meet  the  basic  requirements  of  sanitation  and  personal 
hygiene. „Atl  other  structures  for  human  occupancy  or  use  on  premises  abutting  on 
a  .  sewer  "or  with  a  private  sewage^ isposal  system  shall  have  adequate  sanitary 
facilities  but  in  no  ca^  less  than  one  water  closait  and  one  other  fixture  for 
cleaning  purposes 

g.  'Plumbing  fixtures  shall  be  made  of  smooth  nonabsorbent  material,  shall  be 
free  from  concealed  fouling  surfaces,  and  shall  be  located  in  ventilated  enclosures 


h.  The  drainage  system  shall  be  deslghed,  constructed,  and  maintained  to  guard 
against  fouling  deposit  oi  soltds,  and  clogging,  and  with  adequate  cleanouts  so 
'  arranged  that  the  pipes  may  be.readily  cleaned 


i.  'The  piping  of  the  plumbing  system  shall  be  of  durable  material,  free  from^  de- 
fective workmanship,  and  so  designed  and  constructed  as  to  givi  satisfactory' 

'  service  for  Its  reasonable  expected  life 

•  i 

J.    Each  fixture  directly  connected  to  the  drainage  system  shall  be  equipped  with  a 
wiater-seal  trap' 


k.   The  drainage  system  shall  be  designed  to  provide  an  adequate  circulation  of 
,  air  in  all  pipes  with  no  danger  o\siphonage,  aspiration,  or  forcing  of  trap  reals 
under  conditions  of  ordinary  use-  ,  , 

t.    Each  vent  terminal  shall  extend  to  the  outer  air  and  be  installed  to  minlmiie  the 
pbssibilities  of  clogging  and  the  return  of  foul  air  to  the  building 

m.   The  plumbing  system  shall  be  subject,ed  to  such  tests  as  will  effectively  disclose  all 
.   leaks  and  defects  in  the  work 

ft  ' 

n.    No  substance  which  will  clog  the  pipes/  produce  expfosive  mixtures,  destroy 
.   the  pipes  or  their  joints,  or  interfere  unduly  with  the  sewage-disposal  process  shall 
be  allowed  to  enter  the  building  drainage  system 

o.  Proper -protection  shall  be  provkled  to  prevent  contamination  of  food,  water, 
sterile  goods,  and  similar  materials  by  backflow  of  sewage.  When  necessary,  the 
fixture,  device,  or  appliance  shall  be  connected  indirectly  with  the  building 
drainage  system 

p.  No  water  closet  shall  be  located  in  a  room  or  compartment  which  is  not  properly 
lighted  and  ventilated  .  , 

q.  If  water  closets  or  other  plumbing  fixtures  are  installed  in  buildings  where  there  is 
no  sewer  within  a  reasonable  distance,  suitable  ^orovision  shall  be  n^ade  for  dis- 
posing of  the  building  sewage  by  some  accepted  method  of  sewage  treatment  and 
disposal 
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r.    Whire  a  plumbing  drainage  «vstem  may  be  subjected  to  backf  low  of  sewage, 
suitable  provision  sliall  be  made  to  pravant  Its  overflow  In  the  bundling 

t.    Plumblnfl  tVlttms  shall  be  maintained  In  a  sanitary  and  serviceable  condition.  See 
1 'definition  "Plumbing" 

t.    All  plumbing  fixtures  shall  be  so  Installed  with  regard  to  spacing  as  to  be  reason- 

■■\  ably  accessible  for  their  Intended  use 

■      \  .■ 

u.   Plumbliia  shall  be  Installed  with  due  regard  to  preservation  of  jhe  «rength  of 
}  ttrmm\  mamben «nd  prevention  of  damage  to  walls  apd  other  lur^acfes  through 

fixture,i!m*  . 

v.  \  Sewage  or  other  waste  from  a  plumbing  system  which  may  be  deleterious  to 
surface  or  subsurface  waters  shall  not  be  discharged  into  the  ground  or  Into  any 
waterway  unless  It  has  first  been  rendered  innocuous  through  subjection  to  some 
acceptably  form  of  treatment        ^  /  * 

a.d.f.g;i.l  \ 

Evaluated  to  the  satisfaction  of  the  instructor 


I 

I  ■ 
I  ( 

'  I 


I 

I 


50s 

\ 

i 


I 


METRIC  MEASUREMENT  FOR  PLUMBERS 
UNITV 


UNIT  OBJECTIVE 


After  completion  of  thii  unit,  the  studisnt  should  be  able  to  match  terms  associated  with 
metric  measurement  to  the  correct  definitions  ur  descriptions,  select  true  statementt  repre- 
Wnting  history  of  the  metric  system,  and  convert  English  system  measurements  into  metric 
system  measurements.  Thi^  Icnowledge  will  be  evidenced  by.  scoring  85  percent  on  the  unit 
test.       ,  '  •     •  • 


.;      ..     SPECIFIC  OBJECTIVES 

.  ♦     ■  ■ 

After  completipn  Of  this  unit,  the  Student  should  be  able  to ! 

}.  ■ 

1.  Match  terms  essociated.  with  metric  measurement  to  the. correct  definitions 
or  descriptions. 

2.  Select  true  stetements  representing  the  history  of  the  metric  system. 

3.  Convert  approximate  pipe  sizes  and  lerigths  from^  the  Erigiish  system  ^to  the 
metric  system. 

4.  Convert  temperature  measurements  from  the  Engjish  system  to  the  metric  system. 

6.  Convert  liquid  measurements  from  the  English  system  to  the  metric  system. 

6.  Convert  weight  (mass)  measurements  from  ttie  English  system  to  the  metric 
system. 


..    METRIC  MEASUBEMENt  FOR  PLUMBERS 
^  UNITV 

^   SUGGESTED  ACTIVITIES 

Instructor:*  ' 

K  Provid«il3bidentwithobjM^iveihMt 
8.    Provld«  itudant  with  informntion  sheet. 

C.  Discuss  unit  and  specific  objectives. 

D.  Oiscutslnformation  sheet.' 

Oiscuss  those  treat  of  our  tddety  which  use  imetrjc  measurements  such 
as  the  medical  professions  and  engineering. 

F.  Gtvetest, 

Student: 

A.    Retd  objective  sheet.  .  ' 

6.    Study  information  sheet. 
C.    Take  test. 

INSTRUCTIONAL  MATERIALS 
Included  in  this  unit: 

A.  Objective  sheet 

B.  Information  sheet 

C.  Test 

D.  Answers  to  tpst 

Reference-Naval  Education  and  Training  Command.  The  Metric  System.  Wash- 
ington, D.C.;  U.S.  Government  Printing  Office,  1970. 
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METRIC  MEASUREMENT  FOR  PLUMBERS    '  ' 

'     UNITV.  ^  ■ 

IjSiFORMATION  SHEET 

Terms  and  definitions 

A.  English  system-System  currently  used  in  the  United  States;  measurements . 
are  in  Inches,  feet  and  yards,  and  temperature  Is  measured  in  Fahrenheit  ^ 

,  •  degrees 

B.  Metric  system-System  used  In  most  of  the  world;  measurements  are  in 
miiiimetere,  meters,  and  kilometers,  and  tempeirature  is  measured  in  Celsius 
degress 

C.  SI~intemational  System  of  Units,  modem  version  of  the  metric  systemr 

0.    10th  multiples-Referring  to  the  metric  system  as  being  divisible  into  10  parts 

(NOTE:  The  English  system  has  variable  measurements  lists:  lineal  lists  12 
inches  to  the  foot;  weight  lists  16  ounce:  to  the  pound;  liquid  lists  32  ounces 
to  the  quart.)  '  . 

E.    MasS"WQrd  Adopted  by  the  metric  system  for  weight  '    ^  - 

P.    Lineal-MeasurementofJines,  length  orwid'.n 

G.    Meximum  density  of  water-The  point  water  reaches  at  39.2*F 

(NOTE:  At  39.2*F  water  ties  become  cool  andhas  contracted  to  its  smallest 
size.  At  lower  or  higher  temperatures  it  will  start  to  expand. ). 

History  of  the  metric  system  " 

A.  1670-French 'astronomer  proposed  first  system  based  on  decimal  (10) 
divisions  of  the  earth's  circumference 

B.  1790-'^rench  Academy  of  Sciences  developed  metrie  system  and  coined 
the  word  meter  as  the  basic  unit  of  lineal  measurement 

1.  The  meter  was  defined  as  that  measurement  equal  to  one  ten-millionth 
of  the  distance  from  the  North  Pole  to  the  equator  on  a  tine  through 
France 


.  INFORMATION  SHEET 


2.  The  metric  unit  of  mass,  calted  tho  gram,  was  defined  fs  one  cubic 
centimeter  mi  water  at  Its  temperature  of  maximum  density  (Figure  1), 

,  (NOTE:  A  cubic. centimeter  \i  a  cube  tliat  is  one-hundredth  of  a  meter 
on  each  side.)  '  ^ 


FIGURE  1 


ICm 


1  Cubic!. 
Centimeter: 


-3  Cm- 


ICm 


3  Cm , 


3.  The  metric  unit  of  liquid,  called  the  liter,  was  defined  as  one  cubic 
decimeter 

*  „  . .  - 

(NOTE:  A  cubic  decimeter  is  a  cube  one-tenth  of  a  meter  un  each 
-side.)  '     ■       '  ' 

C.  1 840~France  officially  adopts  tUe  metric^system  followed  by  most  European  ^ 
countries  •  . 

D.  18.66-United  States  adopts  the  metric  system  through  an  act  of  congress 

E.  1 875~The  Treaty  of  the  IVIetre  was  established  by  1 7  countries,  including  the 
United  States,  to  refine  and  promote  the  metric  system 

F.  1960-lntemational  System  ,  of  Units  established  to  revise  and  simplify 
the  system  ' 

G.  1971 -The  U.S.  Department  of  Commerce  recommended  to  the  congress  that 
the  U,S.  change, to  the  mefic  system  through  a  coordinated  national  pro- 
gram 

(NOTE:  The  U.S.  and  four  underdeveloped  countries  are  the  only  nations 
not  using  the  metric  system.) 

Matric  pipe  sizes  and  lengths 

(NOTE:  All  conversions  are  approximate.)  ^--^ 
A.  Abbreviations 

1.  mm  =  millimeter 

2.  cm  «  centimeter 

3.  m*  meter 


INFORMATION  SHEET 

B.  Conversions  / 

1 .  25mm  «  2Xzrr*  ■  .025m  ■  approximately  1 1nch 

2.  100mm  *  10cm  •  0.10m  «  approximately  4  inches 

3.  250mm  "  25cip  *  0.25rn  "  approximately  10  Inches 

4.  600mm  ■  50cm  ■  0:50m  ■  approxlmately'2b  Inches 

,     5.  750mifn  ■  75cm  ■  0.75m  ■  appro^clmately  29  1/2  inches 
.  6. .  900mm  *  90cm  *  0.90m  "  approximately  36  inches  * 
7.  ipbOmm  "!  100cm"  1.00m  "Approximately  39  inches 

C.  Applications-Nominal  pipe  size 

h  1  diameter  pipe «  25mm  pipe  ^  - 

1  1/4"  diameter  pipe  "  32mm  pipe  / 
1  1/2"  diameter  pipe  9  38mm  pipe 
2"  diameter  pipe  »  50  mm  pipe  ■  ' 

3"  diameter  pipe  "  75mm  pipe 
4"  diameter  pipe  "  100mm  pipe 
2.  10"  length -  250mm  or  25cm 
20"  length  «  500mm  or  50cm 
100"  length  •  2500mm  or  250cm 
IV.     Metric  temperature  measurements 

A.  Abbreviations 

1 .  C** "  Celsius  temperature 

2.  F""  Fahrenheit  temperature 

B.  Conversions-To  find  C"  when  you  know  F°,  multiply  by  5/9  after  subtract- 
ing32 

Example:       212°  F.  minus  32  =  180,  multiplied  by  5/9  =  lOO'C 

(NOTE:  To  multiply  by  5/9,  multiply  by  the  5  and  then  divide  the 
answer  by  the  S.) 


INFORMATION  SHEET 

C.  Applicatlpns 

« 

t.  0*C.«32*F.»fri^2'.io  point  . 

2.  4C.  ■  39.2*F.  •  maximum  density  of  wate/ 

3.  37*C.  ■  98.6*F.  ■  normal  human  temperature 

4C  100'C.  •  212*F.  ■  boiling  point  of  water  (Figure  2) 

.     FIGURE  2  \ 


212«  F 


39.2?  F 
32"  F 


Boiling  Point' 


•  Maximum  Density- 


-.  Freezing  Point 


Fahrenheit. 


100« 


4«  C 
0"  C 


Celsius 


Metric  liquid  measurements 
A.  Abbreviations 

1.  ml«mlllilrter 

2.  I  =  liter 
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INFORMATION  SHEET 


B.  Conversions 


100  ml  -  0.10  liter  >  eppioximately  1/5  pint 
250  ml  f  0.25  liter  ■  approximately  7/16  pint 
.  500  ml  •  0.50  liter  ■  approximately  7/8  pint 
750  ml  •  0.75  liter  •  approximately  1-5/16  pint 
1000  ml  ■  1.00  liter  ■  approximately  1-3/4  pint 
4.54'llter  ■  approximately  1  gallon 
C'  Applications 

1 .  30  gallon  water  heater  *  approximately  136  liters 

2.  40  gallon  water  heater  «>  approximately  181  liters 
.  3.  60  gallon' water  heater  ■  approximately  272  liters 

VI.     Metric  mass  measurenients  ^ 

A.  Abbreviations  > 

1.  *g»gram  . 
2;  kg"kilbgrpm 

B.  Conversion 

50g  "  0.05l<g  «  approximately  1  -3/4  ounces 
2S0g  «'0.25kg  »  approximately  8  1/2  ounces 
SOOg  ■  0.50kg  «  approximately  1  lb.  1  ounce 
^    750g  ■  0.75kg  »  approximately  1  lb  10  ounces 
,  lOOQg  «  1 .00kg  »  approximately  2  lb  2  ounces 

» 

C.  Applications 

1.  22  lb.  wall  hung  lavatory  *  10kg, 

2.  88  lb.  water  closet  =  40  kg  , 

3.  154  lb.  cast  iron  bathtub  »  70  kg 


METRIC  MEASUREMENT  FOR  PLUMBERS 
UNITV 


NAME 

TJEST 


1 .  Match  the  terms  on  the  right  to  the  pprreqt  definitions  or  descriptions.  .  i 

i 

1.  Metric  system 

2.  ^1  1 


a.  System  currently  used  in  the  United  States; 
measurernents  are  in  inches,  flset/  and  yards, 
and  temperature  Is  measured  in  Fahrenheit  • 
degrees 


b.  System  used  in  most  of.  the  world;  mee- 
surements  are  ^  in  millimeters,  meters,  and 
kilometers,  and  temperature  is  measured  in 
Celsius  degrees 

c.  International  System  of  iJni^, .  modern 
'    version  of  the  metric  system 

d.  ReiFerring  to  the'  metric  system  as  being 
'  ^divisible  into  10  parts 

e.  Word  adopted  by  the  metric  system  for 
"    weight  ' 

J.  -Measurement  of  lines,  length  or  width 
g.  The  point  water  reaches  at  39.2°F 


3.  English  system 

4.  Mass 

5.  4liaximuni  density 
of  water 


'6.  10th  mulijipie 
7.  Lineal  i' 


2.  Select  true  statements  representing  the  history  of  the  metric  system  by  placing  an  X 
next  to  the  statements  that  are  true. 

,    a.  1670--French  astronomer  proposed  first  system  based  on  decimal  (10) 
divisions  of  the  earth's  circumference  \  ' 


b.  1790--French  Academy  of  Sciences  developed  metric  system  ^and  coined 
'    the  word  meter  as  the  basic  unit  of  lineal  measurement 

c.  1840-France  officially  adopts  the  metric  system  followed  by.  two  other 
European  countries 

d.  1866-United  States  adopts  the  metric  system  by  a  vote  of  the  people 


;.e.  1875-The  Treety  of  the  Metre  was  established  by  17  countries,  but  not 
the  United  States,  to  refine  and  promote  the  metric  systeni 

 f.  I960" International  System  of  Units  established  to  revise  and  simplify 

the  system  ^ 

 g.  1971  "The  U.S.  Department  of  Commerce  recommended  to  the  congress  that 

the  U.S.  change  to  the  metric  system  through  a  coordinated  national  pro- 
gram 
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I.  Convert  approximate  pipe  sizes  and  lengths  from 'the  English  system  to  the  metric 
system. 

a.  .  1 "  dlametar  pioe  •  ^  ,  - 

b.  1  1/4"  diameter  pipe  -  ^ 

c.  1  1/2"  diameter  pipe  -  

d.  2"  diamatar  oloe  « 

e.  3"  diameter  pipe  -   -  , 

.  f.    4"  diameter  pipe  ■   

^^^^^^^^^^^^^^ 

,g.    10"  length -J   .  ' 

'  h.    20"  length »  '     '  ' 

i./    100"  length* 

4.  Convert  temperature  measurements  from  the  English  system  to  the  metric  system, 
i.    O'C. »  -  

/b.    4*C.«  , 

|c."  37'C.*i..;    

d.    100*0.*  . 

5.  Convert  liquid  measurement  from  the  English  system  to  the  metric- system. 
I  a.    30  gallon  water  heater  ■  __J  . 

/  b.    40  oallon  water  heater  °   

c.    60  gallon  water  heater  '.  

6.  Convert  weight  (mass)  measurement  from  the  English  system  to  the  metric  system. 

a.  22  lb.  wall  hung  lavatory  «   

b.  88  lb.  water  closet  *  ~  . 

c.  1 54  lb.  cast  Iron  bath  tub  -  

^^^^^^^^^^^^^^^^^^^^ 


'>••*••  '^^'iy. 
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METRIC  MEASUREMENT  FOR  PLUMBERS 
.    '   UNIT  V 


ANSWERS  TO  TEST 


1.  a. 

2 

b. 

1 

c. 

2 

6 

e. 

r 

4 

f . 

7 

.  9- 

S 

2.  a,b,f,5 

'3.  a.  2Smm  p^ipe 

\    b.  32mm  pipe  . 

c.  38mm  pipe 

d.  '50mm  pipe 

e.  75m'm  pipe 

.     f.  100mm  pipe 

g.  250mm  or  25cm 

h.  500mm  or  50cm 

I.  2500  mm  or  250cm 

4.  a,  -  32'F.  ■  freezing  poinj 

b.  39.2*'F  «  maximum  density  of  water 

c.  98.6*F.  «  normal  human  temperature 

d.  2 1 2*'F  »  boiling  point  of  water 

5.  -i*.  136  liters 

b.  181  liters 

c.  272  liters 


;•>-;>. 
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6.  a.  10kg 
I).  40kg 
c.  70kg 


si."- 


ERIC 
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DRAINAGE  SYSTEMS 
UNIT  I 


UNITOBJECTIVg 


After  completion  of  this  unit,  the  student  should  be  able  to  match  terms  associated  with 
drainage  syitema,  and  be  able  to  describe,  identify,  and  list  the  parts  and  functions  of  a 
drainage  system.  The  student  shduld  also  be  able  to  discuss  trenching,  shoring,  and  trenching 
ha2ard$  and  safity  precautions.  This  knowledge  will  be  evidenced  by  correctly  performing 
the  procedures  outlined  on  the  assignment  and  Job  -sheets  and  by  scoring  85  percent  on  the 
unit  test  .      •  , 


SPECIFIC  OBJECTIVES 


After  completion  of  this  unit,  the  student  should  be  able  to:  | 

1.  Match  terms  associated  with' drainage  systems  to  the  correct  definitions  or  de- 
scriptions. 

2.  identify  soil,  waste,  and  vent  pipes  In  a  drainage  system. 

3.  Distinguish  between  materials  used  in  soil  and  weste  pipes. 

4.  State  the  functions  of  soH,  waste,  and  vent  pipes  in  a  drainage  system, 
.  5.  State  purposes  of  plumbing  traps. 

6.  Select  types  of  traps. 

7.  Identify  various  types  of  pipe  hangers,  clamps,  and  supports. 

"  8.  Match  pipe  hanf/an,  clamps,  and  supports  to  their  uses. 

9.  Distinguish  between  the  locatloh,  materials,  and  functionsof  building  sewers  and 
storm  drains. 

10.  Discuss  the  installation  of  building  sewers  and  storm  drains. 

11.  List  steps  used  when  adding  new  plumbing  to  an  old  system  during  the  plan- 
t,  ning  and  roughing-ln  stages. 

12.  Discuss  the  water  and  air  methods  of  testing  drainage  systems  for  leaks. 

13.  Discuss  trenching  techniques. 

14.  Discuss  shoring  materials  and  devices.  , 

15.  Discuss  trenching'  hazards  and  their  safety  precautions. 

1 6.  Label  a  cross  section  of  a  P-trap. 

17.  Identify  fittings  required  on  a  drainage  system. 
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Demonstrate  the  ability  to: 

a.  Instail  a  'bathtub  watte  and  overflow  and  trap  on  a  two  itory  building. 

b.  Initall  a  prefabt  icated  ihower  base  drain  (caulked  method). 
&  Lay  out  trench  lines. 

d.  Calculate  the  slope  required  for  building  sewer  lines. 

e.  install  drain  pipe  In  trenches. 

f.  Install  storm  drains. 

g.  Baclcfill  trenches. 

h.  Install  pipe  sleeves  or  thimbles  through  walls,  ceilings,  or  floors. 

i.  Install  soil  or  waste  back  vents, 
j.  Install  cleanouts  on  drains.  - 

k.  Rough-In  waste  lines  and  vents  for  built-in  lavatories. 

I.  Rough-in  wast^  lines  and  vents  for  bathtubs. 

m.  Secure  with  hangers  horizontal  and  vertical  lines  of  pipe  to  masonry  surfaces, 

n.  Secure  with  hangers  horizontal  and  vertical  lines  pf  pipe  to  wood  surfaces. 

0.  Secure  with  hengers  horizontal  and  vertical  lines  of  pipe  to  metal  surfaces, 
p.    Install  vent  terminals  (roof  flashing), 
q.     Inspect  a  plumbing  system. 


DRAINAGE  SYSTEMS 
UNIT!  ' 


SUGGESTED  ACTIVITIES 


A.   Provide  itudini  with  objectivt  thMt 


Instructor: 


B.  Providfl  itudtnt  with  Infomrtation,  assignm9nt,  and  Job  sheati. 

C.  Maka  transporeiicles. 

D.  Diicuu  unit  and  specific  objectives. 

E.  Discuss  iriformatlon  and  assignment  sheets. 

F.  Demonstrate  and  discuss  the  procedures  outlinbd  in  the  Job  sheets. 

G.  Conduct  a  field  trip  to  a  construction  site. 

H.  Give  test. 
Student: 

A.  Read  objective  sheet. 

B.  Study  information  sheet. 

C.  Complete  assignment  and  Job  sheets. 

D.  Take  test. 


Included  In  this  unit: 

A.  Objective  sheet 

B.  Information  sheet~ 

C.  Transparency,  mast'^rs 

1.  TM  1"Soll,  Waste,  and  Vent  Pipes 

2.  TM  2-Soll,  Waste,  and  Vent  Pipes  (Continued) 

3.  TM  3"Types  of  Traps 


INSTRUCTIONAL  MATERIALS 
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4.  TM  4»Pipe  Hangers,  Clamps,  and  Supports 

6.  TM  5"Plpe  Hangers,  Clamps^  and  Support?  (Continued) 

6.  TM  6-Buildlng  Sewers  and  Storm  Drains 

7.  TM  7»Adding  New  Plumbing  to  an  Old  System 

8.  TM  8"Testing  for  Leakii 
Assignment  sheets 

1 ,  Assignm*>  \t  Sheet  #1-Draw  a  CrosfrSectlon  of  a  P-Trap 

2.  Assignment  Sheet  #2"ldentify  Fittings  in  a  Drainage  System 
Answers  to  assignment  sheets 

Job  sheets 

1.  Job  Sheet  #1-lnstall  a  Bathtub  Waste  Overflow  and  Trap  on  a  Two 
Story  Building 

2.  Job  Sheet  #2--lnstall  -a  Prefabricated  Base  Drain  (Caulked  Method) 

3.  Jc*"  Sheet  #3"Lav  Out  Trench  Lines 

4.  Job  Sheet  #4-Calculate  the  Slope  Required  for  Building  Sewer  Lines 

5.  Job  Sheet  #5"lntall  Drain  Pipe  in  Trenches 

6.  Job  Sheet  #6~lnstall  Storm  Drains 

7.  Job  Sheet  #7-BackfiII  Trenches 

8.  Job  Sheet  #8~lnstall  Pipe  Sleeves  or  Thimbles  Through  WallSr  Ceilings, 
or  Floors 

9.  Job  Sheet  #9-lnstall  Soil  or  Waste  Back  Vents 

10.  Job  Sheet  #10~lnstall  Cleanoutson  Drains 

11.  Job  Sheet  #11"Rough-in  VVaste  Lines  and  Vents  for  Built-in  Lava- 
tories 

12.  Job  Sheet  #12"Rough-in  Waste  Lines  and  Vents^for  Bathtubs 

13.  Job  Sheet  #13"Secure  with  Hanpers  Horizontal  and  Vertical  Lines 
or  Pipe  to  Masonry  Surfaces 

14.  Job  Sheet  #14"Secure  with  Hangers  Horizontal  and  Vertical  Lines 
of  Pipe  to  Wood  Surfaces 

15.  Job  Sheet  #15--Secure  With  Hangers  Horizontal  and  Vertical  Lines 
of  Pipe  to  Metal  Surfaces 


•   •  /  ■ 

/ 

16.  Job  Sheet  #16»lnstatl  Vent  Terminals  (Roof  Flashing) 

17.  Job  Sheet  #17-lnipecta4^umbing  System 

G.  Test 

H.  Answers  to  test 
Unit -eferences: 

A.  Manus,  Vincent.  National  Plumbing  Code  Illustrated.  St.  Petersburg,  FL: 
Menus  Publications,  1973.  / 

#■ 

B.  Blankenbaker,  E.  Keith.  Modern  Plumbing,  South  Holland,  IL:  Goodheart* 
Willcox,  1978. 

C.  Building  Construction,  Columbia,  MO:  University  of  Missouri/  instructional 
Materials  Laboratory,  1973. 

Additional  references: 

A.  Ohio  State  University  Research  Foundation.  The  World  of  Constructioh. 
Bloomington,  IL:  Mcknight  and  McKnight  Pub.  Co.,  1970. 

B.  Navy  Education  and  Training  Command,  Rate  Training  Manual,  NAVED- 
TRA  10657-E.  Government  Printing  Office,  Washington,  D.C.,  1973. 


DRAINAGE  SYSTEMS 
UNIT  I 


INFORMATION  SHEET 


Terms  and  definitions 

A.  O.W.V.-Orain,  waste,  and  vent 

B.  Pitch-Slope  or  grade  given  to  a  horizontal  run  of  pipe  to  permit  gravity  flow 
of  liquid 

C.  Drain  pipe-Pipe  which  carries  waste  water 

D.  Cleanout-Access  point,  to  drain  or  trap  for  the  purpose  of  removing  ob- 
struciion 

« 

E.  Flashing-Shield  that  fits  over  vent  pipe  on  roof  to  prevent  water  from 
entering  house  through  roof  opening 

* 

F.  Syphoning-Creating  a  partial  vacuum  In  a  pipe  so  that  water  can  be  drawn 
into  it 

(NOTE:  Traps  can  be  emptied  if  vacuum  is  not  reduced  by  venting.) 

G.  Soil  stack-Pipe  which  connects  water  closeu  to  building  drain  and  extends 
up  and  out  of  house  rpof  to  serve  as  a  vent 

H.  Rough-in-lnitial  stages  of  plumbing  installation  whidh  include  bringing  the 
water  and.sewer  lines  into  the  building  and  topping  out  or  installing  all  pipes 
which  wilf  be  enclosed  in  the  walls 

I.  Vent  stack-The  vertical  extension  of  the  drainage  system  through  the 
roof  and  all  that  piping  above  the  highest  horizontal  drain  which  Is  con- 
nected to  the  stack 

Soil,  waste,  and  vent  pipes  in  a  drainage  system  (Transparencies  1  and  2)  I 
(NOTE:  Check  local  codes.) 
A.   Soil  pipes 

(NOTE:  Soil  pipes  extend  from  the  house  sewer  (5'  maximum  outside  of 
building)  to  highest  branch  connected  to  water  closets.) 

1.  Building  drain 

2.  Soil  stack 
6.    Waste  Pipes 

(NOTc:  Waste  pipes  extend  from  the  main  soil  or  vent  stack  to  the  fixture 
traps.) 


INFORMATION  SHEET  ^ 

1.  Building  drain  branch 

2.  Wastestack 

3.  Horizontal  branch  '  ^ 

4.  Fixtura  drain 

C.  Vent  pipes 

<NOTE:  Every  fixture  must  be  vented;  therefore,  vent  pipes  extend  from 
the  fixture  to  the  main  vent  stacic  or  go  directly  through  the  roof  to  the 
atmosphere.) 

1.  Vent  stack 

2.  Stack  verit  " 

3.  Individual  vent 

4.  Branch  vent 

5.  Wet  vents  |  * 

D.  Other  pipes  and  materials 

« 

1.  City  sewer 

2.  Building  sewer 

3.  Cleanout 

4.  Stack  cleanout 

5.  Fixture  trap 

6.  Roof  flashing 

Materials  used  in  soil  and  waste  pipes 
A.    Soil  pipes  — 

(NOTE:  The  minimum  size  for  soil  pipe  Is  3".), 

1.  Cast  iron 

2.  Copper 

3.  Plastic  ^ 
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B.    Watte  pipes 

(NOTE:Thaminimums{zefor  w^steplpe  Is  1  1/4".)  1 

1.  Copper 

« 

2.  Plastic 

31  Galvanized  steel 
4.  Cast  iron 

r  ■      ■  ■ 

Functions  of  soil,  waste,  and  vent  pipes 

A.  Soil  pipes-Carry  drainage  which  includes  fecal  matter  (toilet  discharge) 

B.  Waste  plpes>Carry  liquid  waste  which  does  not  contain  fecal  matter  (toilet 
discharge) 

C.  Vent  pipes 

1.  Vent  pipes  allow  ^ee  air  to  circulate  in  the  systen)  as  the  "vent"  or 
terjninal  is  open  to  the  atmosphere  above  the  building  roof 

2.  Vent  pipes  provide  equalization  of  air  pressure  on  both  sides  of  the 
fixture  trap,  thus  preventing  the  syphoning  of  the, trap 

3.  Vent  pipes  minimize  back-pressure  on  trap  seals  thus  preventing  loss  of 
seal 

Purposes  of  plumbing  traps  (Transparency  3) 

i  ■      •       '  •  ■  . 

A.  Provides  a  liquid  seal  which  will  prevent  the  back  passage  of  air  without 
affecting  the.  flow  of  sewage  or  waste  water  through  it 

B.  Prevents  sewer  gas  from  entering  the  building  through  the  fixture 

C.  Prevents  vermin  from  entering  the  building  through  the  fixture 
Types  of  treps  (Transparency  3) 
(NOTE:  Check  local  codes.) 

A.  P-trap 

B.  S-trap  t 
(NOTE:  The  S-trap  is  Illegal.) 

C.  Running  trap 
0.    Drum  trap 


■I         '  ' 
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VII.  Typesof  pipe  hangers,  clamps  and  supports  (Transparencies  4  and  5)  \ 

A.  Piers  * 

"(NOTE:  Piers  siiould  be  made  of  masonry  or  other  material  that  will  not 
deteriorate  easily.) 

B.  Straps 

"    C.    Pipe  Hook 

D.  Pipe  clamp 

E.  Clevis  hanger 

F.  Riser  clamp 

VIII.  Uses  of  pipe  hangers,  ciamps  and  supports  (Transparencies  4  and  B)  I 

it 

A.  Pier-Supports  base  of  stack  and  horizontal  rung  of  large  pipe  near  floor  or 
ground  level 

B.  Strap-Supports  small  size  pipes  by  attaching  to  walls,  beams,  and  ceilings  , 

C.  'Wires  hook-Supports  small  to  mediumisize  pipes  to  vvooden  beams  and  joists 

D.  Pipe  clamp-Supports  small  to  medium  size  pipes  to  any  kind  of  ceiling 
or  wail  structure 

E.  Clevis  hanger-Supports  medium  to  large  size  pipes  to  ceilings  or  wall  struc- 
ture 

V 

F.  Riser  clamp-Supports  stacks  and  other  large  pipe  when  additional  vertical 
support  is  needed 

(NOTE:  Pipes  should  not  be  used  as  structural  supports.) 

IX.      Location,  materials,  and  function  of  building  sewers  anr^  storm  drains 
(Transparency  6) 

A.    Building  sewers 

1.  Location-Between  building  drain  and  sewer  main  (or  septic  tank) 

2.  Materials 

a.  Cast  iron 

b.  Vitrified  clay  (and  locally  approved  material) 

3.  Function-To  carry  sewage  from  the  building  to  the  main  sewer 


INFORMATION  SHEET 

I  • 

B.    Storm  drains  ' 

.  1.  Looitlon»ln,und«r,  and/or  Qutiida  building  v 

2.  Material!    •  •  «* 

a.  Cast  iron 

b.  Vitrified  clay  " 

c.  Plastic 

d.  Galvanized  steel  ^       ^  ■ 
(NOTE:  Sheet  metal  for  leaders,  gutters,  etc.) 

3.  Punction"To  carry  o'f  rain  water  and  other  uncontaminated  water 
in  a  syftem  Independent  of  the  sewage  systam  ' 

■  J' 

Installation  of  building  sewers  and  storm  drains 
(NOTE:  Check  with  local  codes.) 

A.  Building  sewers  - 

1.  Excavation  of  trench  should  be  cledn  and  neat 

2.  Pipe  should  be  laid  alongside  trench  for  easy  access 

3.  Trench  should  be  graded  or  given  pitch  to  allow  for  gravity  drainage  of 
sewer  pipe  .  ^  , 

(NOTE:  1/B"  per  foot  pitch  is  sufficient  for  sewer  pfpe.) 

^»4.^  In  some  instances,  a  "lateral"  is  provlcled  by  the  city  and  the  plumber 
m^si  first  establish  the  acti^l  depth  of  this  lateral 

(NOVxE:  If  a  lateral  is  not  provided  by  the  city,  the  plumber  is  often 
requirki  to  make  the  connection  to  the  main  sewer.) 

B.  Storm  drains  \  ' 

1.  Usually  not  trapped 

2.  Extended  draii\  pipe  might  be  perforated  to  disperse  water  lnto>ground 

3.  Drain  pipe  might  empty  into: 

a.  Dry  well 

b.  Lake,  pond,  or  stream 


,  i-ii- 

\ 
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4.  'Oriln  plptt  around  foundattoni  are  perforated  to  collect, and  carry 
laepage  water  away  from  buUding 

XI.     Adding  new  plumbing  to  an  old  system  tTransparency  7) 
,A.  Planning 

1.  Check  local  plumbing  code  . 

2.  Determine  location  and  design 

3.  Determine  availability  of  existing^  plumbing 

4.  Develop  material  list  ' 

<NOTE:  It  is  extremely  important  to  plyi  ehead  and  have  the  proper 
fittings  for  cutting  Into  the  system.) 

B.  Roughing-in  the  drainage 

1 .  Determine  layout  of  new  fixtures 

2.  Cut  out  access  holes  and  openings  for  new  pipe  InktaHation 

•  {CAUTION:  pare  must  be  teken  to  avoid  weakening  building  struc- 
\  ture,)         '  . 

3.  Cut  Into  the  existing  drainage  system 

(CAUTION:  Fires  are  a  constant  hazard  in  additton  work  and  re- 
'modeling.) 

4.  Install  drainage  pipes  • 

(NOTE:  Follow ^ocal  c»des  for  pipe  sizing,  venting,  and  local  ordi- 
nances.) 

C.  Roughing-in  water  distribution  pipes 

„1.  Cut  into  existing  water  system 

(NOTE:  The  end  or  terminal  point  of  the  water  system  might  not  be 
of  sufficient  size  to  supply  the  new  addition.) 

2.  Cut  and/or  drill  access  holes  and  openings  for  new  pipe  installation 

3.  Install  water  distributiqp  pipes  ' 
(NOTE :  Test  for  leaks  before  enclosing  pipes  in  floors  or  walls.) 

XI  I.     Water  and  air  methods  of  testing  drainage  systems  for  leaks  (Transparency  8) 
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<NOTE:  Both  types  of  testt  can  be  done  on  the  entire  system  or  sections  of 
the  system.' Check  local  codes.)  <-  . 

A.  Water 

•  .  > 

1.  -  If  entire  system  is  tested,  fill  the  system  until  water  overflows  the  vent 

stacH  above  the  roof 

2.  If  sections  of  the  system  are  tested,  a  lb>'  head  must  be  applied  to  the 
tested  section 

3.  Allow  water  to  remain  in  system  for  15  minutes  prior  to  the  test 

4.  Visually  inspect  alt  joints  of  the  tested  system 

5.  If  no  leaks  are  found,  the  system  is  tight  at  all  Joints 

B.  Air 

1.  Attach  mr  compressor  testing  apparatus  to  any  suitable  opening 
(Figure  1)  I 


PIPING  SYSTEM ;  COMPRESSOR 

•  I 


2.  Close  all  other  inlets  and  outlets 

3.  Test  system  by  mair^taining  5  p.s.i.  pressure  for  15  minutes  

(NOTE:  Leaks  can  be  detected  by  sound,  soap  and  water,  or  by  some 
'  odor  Injected  into  the  system.  In  some  cases  a  final  test  of  the  system 
may  be  required  by  putting  2  ounces  of  oil  of  peppermint  in  the 
system.  Smoke  tests  are  also  used  as  a  final  test.  This  is  done  by  filling 
all  traps  with  water,  producing  smoke  by  a  smoke  machine,  and  sealing 
:  the  vent  terminal.  A  pressure  equivalent  to  1  inch  water  column  must 
be  maintained  for  15  minutes.) 


ye..  .» 
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Trenching  techniques 
A.   Open  trenching 

1.  Angle  of  repose  must  be  adequate  .,  - 

2.  Oependton  types  of  soil  >  \ 

3.  Demands  careful  attentlort  to  slope  \ 

4.  Open  trenching  is  acceptable  only  wh^n  soil  type  and  space  permit 
a  safe  angle  pf  repose.  See  Figure  2.  j    \^  .. 
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m  IM  of  •tMr;;)g.  A*  UdM  of  tha  trench  ibeva  tlw 
fouf  toot  Mvti  may  b*  tiopad  to  prackida  oouapn. 
but  th«  not  bo  ttaapai  than  a  1  foot  KM  to  aacit 
1/a  tool  hocizoniBi.  , 


B. 


Figure  2,  Angle  of  repose  for  the  sides  of  excavations  ^  | 

Shored  trenching  -v,  '        ,  ^ 

1 .  Always  use  proper  shoring  in  potentially  dangerous  excavationfe 

2.  Federal  (O.S.H.A.)  standards  require  shoring  we'ri  excavation  walls 
exceed  a  depth  of  foiTr  feet,  and  trenches  must  have  a  ladder  for  every 
25  feet  of  leteral  ^' 

Shoring  materials  and  devices 

A.  W?.terials 

1.  Timber  bracing-Wooden  stanchions  placed  at  intervals  and  supported 
by  wooden  bracas 

2.  Light  timber  sheeting-Contmuous,  tightly  arranged  wooden  stanchions 
held  by  wooden  cross  members 

3  Sheet  piling-A  pile  or  sheeting  that  forms  a  continuous  support  wall,  or 
a  row  of  t'-mber,  concrete,  or  steel  piling  driven  to  assure  a  tight  sup- 
pprting  wa*h  against  earth  pressure 
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INFORMATION  SHEET 


B.  Devices 

1.  Trench  box~A  continuous  supportive  box  of  wood  and/oi  metallic 
supports  to  retain  the  earth 

2.  Hydraulic  shores-IHydraulic  Jaclcs,  usually  made  of  aluminum,  activated 
by  a  hydraulic  pump 

3.  Screw  jaclcs-^etallic  screw  devices  with  foot  supports  on  both  edges; 
they  hold  timbers  or  boards  against  the  trench  face 

Trenching  hazards  and  their  safety  precautions 

A.    Materials  and  tools  falling  into  the  trench 

1.  All  pipes  or  tools  used  on  the  job  should  be  placed  at  least  two  feet 
from  the  edge  of  a  trench 

2.  All  workers  should  wear  hard  hats  to  protect  themselves  from  devices 
or  tools  accidentally  dropped  in  the  trench 

3.  Pipe  should  be  handed  caiefully  into  a  trench,  not  dropped  or  rolled 


4.  Heavy  tools  and  pipe  should  be  handled  by  two  or  more  vvqrlcers  ix> 
avoid  heavy  materials  getting  out  of  control 

5.  Move  pipe  and  equipment  only  as  required 

6.  Never  stacic  materials  by  the  edge  of  a  trench  or  any  excavation 


1 .  Earth,  rocks,  or  other  materials  removed  from  the  trench  should 
be  placed  at  least  two  feet  from  the  edge 

2.  Avoid  piling  excavated  materials  too  high  since  this  could  overload  the 
<^  trench  wall  and  create  a  potential  cave  In 

C.    Machinery  falling  into  an  excavation 

1.  Beware  of  operating  equipment  at  all  times  and  maintain  a  safe  distance 

2.  If  operating  equipment  vibrates  excessively,  notify  a  foreman;  this 


vibration  could  be  transmitted  through  soil  to  the  trench  wall  and  cause 


3.  Note  any  careless  or  unskilled  machine  operators  and  sugges);  to  the 
appropriate  foreman  that  the  situation  be  corrected 

0.    Debris  falling  from  working  machinery 


B.    Excavated  debrisifalling  into  the  trench 


a  cave  in 


INFORMATION  SHEET 

1.  Wear  a  hard  hat  for  all  trenching  operations 

2,  Wear  goggles  anytime  there  is  a  potential  for  flying  debris 
Machinery  huting  power  or  ultillty  lines 

1.  Locate  and  mark  underground  obstacles:  water,  gas,  telephone,  electric, 
and  steam  lines,  storm  grains,  sprinklers,  and  other  equipment  piping 

2.  Locate  f?nd  mark  overhlead  obstacles:  power,  lighting,  and  telephone 
lines  and  trees  or  man  n|ade  obstacles  , 

People  falling  into  an  open  trench 

1.  Secure  the  job  site  at  ell  times,  especially  at  night,  keeping  in  mind  that 
curiou.  children  find  job  sites  are  interesting  playgrounds 

2.  Cover  all  open  trenches  with  timber  or  plywood  strong  enough  to 
 support  a  reasonably  amount  of  weight 

3.  Position  the  protective  sheathing  so  it  will  not  only  protect  the  public 
from  danger  but  serve  to  shield  the  trench  from  rain  water 

4.  Reflective  barricades  and  lights  around  the  trench  add  additional 
protection  for  both  curious  passersby  and  animals 


\ 
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1. 

3. 
4. 

5. 

6. 
7, 

8. 

9. 

10. 

11. 

12. 

13. 
14. 

15. 

16. 


Soil,  Waste,  and  Vent  Pipes 


City  Sewer 
Building  sewer 
Clean-out 
Building  Drain 
(Soil  pipe) 

Building  Drain  Branch 
(Waste  pipe) 
Stack  Clean-out 
Waste  Stack 
(VJaate  pipe) 
Soil  Stack 
(Soil  pipe) 
Vent  Stack 
(Vent  pipe) 
Stack  Vent 
(Vent  pipe) 
Horizontal  Branch 
(Waste  pipe) 
Fixture  Drain 
(Waste  pipe) 
Fixture  trap 
Individual  Vent 
(Vent  pipe) 
Branch  Vent 
(Vent  pipe) 
Roof  flashing 


10 


KITCHIN 
SINK 


LAUNORY 
TRAYS 


ERLC 


Soil  Waste,  and  Vent  Pipes 

(Continued) 


KITCHEN  SINK  ONLY  .  

CODE  DESCRIPTION 

SIZE 

QTY. 

A    Roof  Flashing 

2" 

1 

B     Increasing  Coupling 

■  11/2x2" 

1 

'  C     90r  Elbows 

1  1/2" 

3 

D    Sanitary  Tee 

1  1/2" 

1 

E     45'  Elbows 

1  1/2" 

2 

F     "P"  Trao 

1  1/2" 

1 

G     Male  Iron  Pipe  Trap  Adaoter  1  1/2 

1 

"  u     Plastic  To  2"  Iron  HUD         1  1/2 

1 

"  i      Cast  Iron  "Y^'  Branch 

2" 

1 

"J     Cast  Iron  1/8"  Bend 

2" 

1 

■"K     Cleanout  Ferrule 

2" 

1 

L     Plastic  Pipe 

1  1/2" 

20  Ft. 

M    Plastic  Pipe 

2" 

10  Ft. 

SHOWER  ONLY 


CODE  DESCRIPTION 


SIZE 


QTY. 


A     Roof  Flashing 


B  Increasin9  Coupling 
C     Sanitary  Tee  


r 

nr 


2'  

1172^ 


D    "^P"  Trap 


E     Male  Iron  Pipe  Adapter 


H 


Reducing  Coupling 
"Galvanized  Nipple 
Plastic  to  2"  Iron  Hub 


Wl 


"2"x  6" 


Cast  Iron  "Y"  Branch 
Cast  Iron  1/8"  Bend 


K  Cleanout  Ferrule 
T     Plastic  Pipe 


2" 


20  Ft. 


M    Plastic  Pipe 


r 


10  Ft. 


er|c 
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Running  Trap 
Floor 


s_of  Traps 


to  Local  Codes) 


7 


KybJypeSqM  Pipe  No  Hub  Soil  Pipe 


Drum  trap  on  bathtub  drain. 


Outlet 


Inlet 


Tubular  Brass 
(Brass  Tubing) 


"S"TRAP 
(ILLEGAL) 


[ 


4x5  Cast  Iron        4x8  Cast 
Drainage  j— ^    jfOj?  Pr^lpsg^ 


3x6 

bWV  Plastic 


fill 

Maximum 
Length 


Cast  Iron  Drainage  Cast  Brass 

P-traps  of  various  piping  materials. 


.Top  Dip 


2"  To  4" 
Depth  SEAL 


ERIC 


BqttomDIp/  Jj-gp  Seal 
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P-trap  installed  on  a  bathtub  drain.. 


Pipe  Hangers,  Clamps,  and  Straps| 

(Refer  to  local  Codes)| 


Straps  and  Hooks 


\ 


Per  Hanging  Pipe  In  Wood  Frame  Construction: 


Mortar. 
—Solid  Concrete 


(S^  Tube  Strap! 


Pier; 

I 

Underground  Stack  Base  Support  | 


2"x4" 
Closet  Bend 
Strap  iron 


Block  or  Brick .  pTn^-i  Rand       ^""^^'P^  «  closet  bend  in  wood 
pertoratea  uano  frame  construction. 


Iron 


«'Soil  Stacki 


C 


Pier  Under  Stacks 


Pier 


3". 


Straps 


Pipe  Hook 


'U'  Hooki 


'J'  Hook 


/ 


Pipe  Sags 

3  BRICK  PIER 

^^^^^^^^^^^^^^^^^^^  ^ 


Each  joint  must  be  supported 

Piers , 


Plastic  pipe  must  be  supported  on  continous^ 
wood  or  metal  strips  when  it  conveys  hot  water 
waste. 


Hooks 


ERIC 
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Pipe  Hangers,  Clamps,  and  StrapsI 


(Continued),' 


2"x4"  Sway  Brace 


For  Supporting  Vertical  Pipe 


Soil  Si  waste  y 
Strap  Iron 
Horizontal  pipe  with  a  sway  brace. 


Por  Hanging  Horizontal  pipes  From  Ceilings: 

5i 


Clevis  Hanger   Adjustable  Ring 

Clevis  Hanger 

A  method  of  supporting  a 
closet  bend  using  a  clevis  hanger 


Riser  Clamp 


Riser  Clamp 


Clevis  Hanger 


Support  of  above-ground  stack  base  fltting| 
using  a  riser  clamp  or  a  clevis  hanger 


Split  Pipe  Clamps  Back  To  Back 

Pipe  Clartip 


m 


Threaded  Rod 


Hangers  on  a  10-foot  length  of  no-hub  soil  pipe. 

Clevis  Hangers' 


iiimtm 


mmiiiiiii 


Threaded  Rod 


5  3;; 


c 


\ 
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Building  Sewers  and  Storm  Drains 


(Refer  to  Local  Codes) 


Roof  Drains 


-L 


Building 


Roof  Drain 


Slicet  Metal  Or  Plastic  Downspout 


Outside  Storm  Drain 


Building 
Roof  Drain  ^''<^viT*> 


V-i 


*- 2-1/2"  Rainwater 
Leader 

f<-  4x3  Soil  Reducer 


Grade 


V- 


Base  Fitting 


-4"  CO  Tee 

4"  Underground     /  j 

Storm  Drain , 


Base  Fitting  Connection 
For  Outside  Rainwater 


Hub  T  (Saddle  T) 


HubY  (Saddle  Y) 


Hub  Y  and  Hub  T  can  be  tapped  into  pipe 
\  where  new  lines  are  to  be  added 


ERIC 


Slope  1/4"  To  Foot. 


Sewer  connection  completed. 
A-Sleeve  connector  is  cemented  in  place  with  a  quick-setting  plastic, 
cement  will  be  placed  around  joint  for  added  protection. 
B-Completed  sewer  line  will  slope  from  the  house  drain  to  thejewer  main. 
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Adding  New_Plumbing  to  an  Old^Syst^^^ 

—   "  (Refer  to  Local  Codes) 


Half  Of  Hub  Rim 
Removed 


New  Inlet 


Exis 


ing  Sewer  Pipe 


Final  position.  Broken 
half  of  hub  up  and  Y-Branch  m  correct 
position  to  receive  new 
inlet  connection.   . 


r  


Round  Over  With 
Compound  or  Concrete 

,  Aw.  /       New  Y-Fittina  Inserted 
1)1  (( !  %  -       In  Removed  Section  of 
y         Existing  Sewer  Pipe  0 

© 


V  First  position. 
^Broken  half  of 

hub  down  and 

Y-Branch  poinjting 

away  from 

new  inlet. 


Cut  To  Fit  New  Fitting 
To  Be  Inserted. 
4-Wheel  Cutter  May 
BE  Used  In  Place.  _  . 

Calk  Sleeve 
At  Both  £nds 


Adding  connections  to  outside  vitrified  clay  sewer  pipe. 

Undisturbed  Work 

,Calk  Hub  in  the 
usual  Manner 
New  Fitting 


Weight  Rests 
Here 


irLead  Ring 
Lug 


-J 


Undisturbed  Work 


k.  Slip  Over  Pipe, 
^Insert  New  Fitting, 
And  Raise  Sleeve 
To  Position  Shown 

Installing  Fitting  In 
Restricted  Space ._ 


No-Hub  Pipe 

Stainless 
Steel 
Shield 


Threaded 


Cutting  into  the  Existing  Drainage  Systenj 


Gasket 

Stainless 
Steel 
Retaining  Clamp 


ERIC 
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'      T  Test  Plug  , 
WithJiyaterPpnhectlQfi. 


Testing  For  Leaks 

~  (Refer  to  Local  Codes) 


Sanitary  T  Test  Plug 


Y-BranchTest  Plug 
With  Water  Connection 


Short  Pattern  Test  Plug  _   -JOMWoJItralghn^sj  T^^      Single  Straight  Test  T 

A  variety  of  test  plugs  may  be  used  to  seal  openings  in  the  piping  so  that 

—  : — — ziz.^  :.   .  .  _  :  ■~.t6sts  can  be  conducted. 


,  WaJi"^ 
Outside  Grade 


Tire  Pump  For 
Inflating  test" 
Plug  And  Bajls 


^  


y  Open 


3-1 

a- 
I- 

0- 

a- 


Hose  To 
_ '  Plumbing  System^  • 

I  I 

I     Difference  Between 
^   The  Two  Water  Levejs. 


h^anometer  connected  to  finished 
plumbing  system..  Itlndicates  a 
pressure  equal  to  a  1-Inch  water  column. 
(Ralph  Lichiiter)  ' 

~    ~  Smoke 
Chamber 
, — Cover 


SmoKe. 


-J  ^ 


Fuel 


^moke 
Machine 


Long  Inflatable  rubber  test  plug  being  used  to  seal  the 
builaing  drain  at  the  front  main  cieanout  opening. 
ICherne  Industrial  ,1  rib.) 


To  Plumbing  System      From  Air  Punip 
Principle  of  a  smoke  machine. 


\ 

    _  \  ; 

DRAINAGE  SYSTEMS 
UNIT  II 

ASSIGNMENT  SHEET  #1"LABEL  A  CROSS-SECTION  OF  A  P-TR^P 

Directions:      Label  the  following  on  a  cross-section  of  a  P-trap: 

1.  Inlet 

2.  Outlet 

3.  Seal 

4.  Crown  wier 

5.  Top  dip 

6.  Bottom  dip 


\ 
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DRAINAGE  SYSTEMS 
UNITI 


ASSIGNMENT  SHEET  #2J-IDENTIFY  FITTINGS  REQUIRED  ON  A 

DRAINAGE  SYSTEM 


(NOTE:  Use  local  code.) 
Irectlons:     Identify  all  the  fittlngjs  on  the  following  illustration  of  a  drainage  system 


DRAINAGE  SYSTEMS 
UNIT  II 


ASSIGNMENT  SHEET  #3"SECURE  A  PERMIT  FOR  THE 
INSTALLATION  Of  A  PLUMBING  SYSTEM 


EVALUATION-Given  a  pkirnber'i  license  number,  information:  concerning  the 
location  where  woric  it  to  be  done,  and  a  Icnowledge  ofcodes,  make  application 
for  and  secure  a  plumbhig  installation  permit  from  a  municipal  or  district  per- 
mit office.  All  information  supplied  should  be  accurate  and  be  verified  by  your 
Instructorj  / 


I.     Tools  and  equipment 

« 

(  ■  •  • 

A.  License  number 

B.  information  concerning  a  plumbing  installation 
\        C.    Application  for  permit 

D.  Codeboolc 

E.  Pencil 
IL  Procedure 

A.  Study  the  information  conciierning  a  plumbing  installation  - 

B.  Draw  appropriate  sicetches 

C.  Check  with  instructor  for  proper  procedure  for  submitting  application 

D.  Secure  permit 

E.  Ask  instructor  for  evaluation  of  work 


DRAINAGE  SYSTEMS  , 
UNIT  II 

.  '  \ 

'  '  ANSWERS  TO  ASSIGNMENT  SHEETS 

c 

Assignment  Sheet  #1  "  * 

INLET  I  *'  , 


Assignment  Sheet  #2 


A. 

Tub  Wastd  and  Overflow 

B. 

P-T|rap 

C. 
0. 

Cleanout  , 
Cocnbinatipn  Y  andjwbend 

^. 

Sanitary  Tee  with  1  1/2"  Tap 

F. 

Closet  Bend 

G. 

Closet  Flange 

H. 

Stack  Vent  ^ 

1. 

Sanitary  Tee  with  1  1/^ "  Tap 

J. 

Waste  Pipe 

K. 

90"  Ell 

L. 

P-Trap 
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DRAINAGE  SYSTEMS 
UNIT  II 


JOB  SHEET  #1-INSTALL  A  BATHTUB  WASTE  AND  OVERFLOW 
AND  TRAP  ON  A  TWO  STORY  BUILDING 


EVALilATION-Given  access  to  tools,  equipment,  and  materials,  install  a  bathtub 
waste  and' overflow,  and  trap.  Evaluation  will  Include  lise  of  safety  precautions,  , 
correct  use  of  tools  and  equipment,  quality  of  workmanship,  and  neatness  of  job. 

I.  Tools  and  materials 

A.  Tools 

B.  Hand  saw  and  pocket  Knife 

C.  Adjustable  pliers  (channel  locks) 

D.  Plug  wrench 

E'.  Phillips  head  screwdriver 

F.  Straight  screwdriver 

G.  Small  adjustable  wrench 

H.  P.V.C.  Solvent  cement 

I.  P.V.C.  Solvent  cleaner 
J.  Pipe  compound 

K.  6'  stepladder 

L.  Proper  materials,  such  as  tub  waste  and  overflow,  and  trap  (Transparency 
10) 

II.  Procedure 

A.  Check  the  tub  waste  and  overflow  and  trap  for  missing  parts 

B.  Loosely  assemble  tub  waste  and  overflow,  but  exclur'j  trip  lever,  trip  lever 
cover,  and  tub  drain 

(NOTE:  A  small  amount  of  pipe  compound  on  the  threads  allows  easy 
tightening.) 


/ 


JOB  SHEET  #1. 

I 

C.    Place  tub  waste  in  place  and  adjust  horizontal  drain  pipe  (shoe).  Cut  if 
necessary 

(NOTE:  Mal<e  sure  beveled  gasket  is  in  position  behind  tub  on  overflow.) 

0.  Apply  putty  under  tub  drain  flange  and  connect  drain  while  holding  tub 
waste  and  overflow  in  position  and  tighten  with  plug  wrench  ^ 

(NOTE :  Make  sure  washer  under  tub  is  in  correct  position.)  / 

E.  Install  trip  lever,  lever  cover,  and  drain  strainer 

(NOTE:  When  final  test  is  made,  trip  leyer  should  be  adjusted  to  assure 
complete  operation.)  / 

F.  Prepare  tools  and  materials  on  floor  lever  below  tub 

G.  Place  and  adjust  stepladder  under  tub  drajn 

H.  Determine  correct  length  of  tailpiece  and  waste  pipe  by  holding  assembled 
trap  in  position  /  , 

(NOTE :  It  may  be  necessary  to  cut  to  correct  length.) 

1.  Prepare  plastic  connections  for  cementing 

J.    Assemble  trap  in  proper  position  and  cement  drain  pipe  onto  trap  outlet 
K.    Tighten  slip  nut  on  tub  drain  pipe  ' 

(NOTE:  Do  not  use  pipe  compound  on  slip  nuts  with  rubber  washer.) 
L.    Test  joints  for  leaks 

(NOTE:  These  joints  should  be  tested  before  ceiling  is  installed.) 
lyi.    Clean  tools  and  work  area  and  return  tools  to  proper  place 


is 


,  .0 
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DRAINAGE  SYSTEMS 
UNIT  II 


JOB  SHEET  #2--INSTALL  A  PREFABRICATED  SHOWER 
BASE  DRAIN  (CAULKED  METHOD) 


EVALUATION-Given  access  to  tools,  equipment,  and  materials,  install  a  shower 
base  drain.  Evaluation  will  include  use  of  safety  precautions,  correct  use  of  tools 
and  equipment,  quality  of  workmanship,  and  general  neatness  of  the  job. 


I.  Tools  and  materials 

A.  Pipe  cutter  w/reamer 

B.  Caulking  Irons 

C.  Yarning  irons 

D.  Furnace,  lead  pot,  lead 

E.  Ladle 

F.  Oakum 

II.  Procedure 

A.  Determine  if  shower  waste  pipe  has  been  properly  located 

(NOTE:  The  waste  pipe  should  extend  above  the  floor  several  inches  and 
at  least  1 "  more  than  is  needed.) 

B.  Determine  correct  height  of  waste  pipe  in  relationship  to  shower  base 

C.  Cut  and  ream  waste  pipe  to  correct  height 

0.    Pfac^  shower  base  in  proper  position  over  waste  pipe 
E.    Caulk  the  waste  pipe  into  the  shower  base  drain  opening 


\  • 


.  .    JOB  SHEET  #2 

\ 
\ 

Place  shower  base  strainer  firmly  on  drain  (Figure  1) 


MINj^UM  OF 
3/4"  UEAO 


OAKUM 


MOLDED 
SHOWER 


FLOOR  LEVEL 


TO  SEWER 


FIGURE  1 


Clean  tools  and  area  and  return  tools  to  proper  place 


DRAINAGE  SYSTEMS 
UNIT  I 


JOB  SHEET  #3-LAY  OUT  TRENCH  LINES 


EVALUATION-Given  a  set  of  blueprints,  stakes,  string,  and  appropriate  tools,  lay 
out  a  trench.  Trench  lines  nnust  be  level*  straight,  and  the  correct  width  apart.  | 
Stakes  must  be  securely  implanted.   

I.  Tools  and  equipment 

A.  6'  rule  or  steel  tape 

B.  Wooden  stakes 

C.  Hammer 

0.  Roll  of  string 
E.  Blueprints 

II.  Procedure 

A.    Determine  location  of  trench 
.  B.    Locate  trench  end  points 

C.  Determine  trendi  width  and  centerline 

D.  Drive  two  stakes  (one  on  each  side)  2"  from  end  of  trench  equidistant 
from  centerline  and  maintaining  trench  width 

(NOTE:  The  inside  of  each  stake  should  be  on  the  outside  edge  of  an  ex- 
tended trench  line.) 

E.  Repeat  step  D  for  remaining  end  of  trench 

F.  Attach  string  to  inside  edge  of  one  stake,  stretch  taut  to  inside  edge  of  stake 
at  opposite  end  of  trenchi  on  same  side,  and  tie  securely  (level) 

G.  Repeat  step  F  for  retraining  side  of  trench 

H.  Check  with  instructor  for  approval  of  job 

1.  Clean  up  the  area  and  return  all  tools  and  equipment 
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DRAINAGE  SYSTEMS 
UNIT! 


JOB  SHEET  #4-CALCULATE  THE  SLOPE  REQUIRED  FOR 
BUILDING  SEWER  LINES 


EVALUATION-Using  a  transit  level  and  tripod,  calculate  the  slope  required  for 
constructing  a  building  sewer  line.  The  slope  tolerance  will  be  a  minimum  of  1/8" 
per  foot  of  pipe. 


I.     Tools  and  equipment 

A.  Transit  level  and  tripod 

B.  Pencil  and  paper' 

C.  Blueprint 

II."     Procedure  * 

A.  Locate  point  where  building  sewer  will  Join  main  sewer 

B.  Set  tripod  on  top  of  main  sewer  pipe;  estalilish  grade  at  this  point 

C.  L'stabiish  grade  on  sewer  pipe  stubbed  out  of  building. 

(NOTE:  The  difference  between  grades  established  ^t  main  sewer  and  builds 
ing  sewer  is  slope  required  for  building  sewer  line.) 

D.  Check  with  instructor  for  approval  of  job 

E.  Clean  up  the  area  and  return  all  tools  and  equipment 
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DRAINAGE  SYSTEMS 
UNIT  I 


JOB  SHEET  #5-INSTALL  DRAIN  PIPE  IN  TRENCHES 


.EVALUATION**Given  access  to  tools,  equipment,  and  supplies,  install  clay  pipe  in  ;  ,' 
a  trench  on  a  minimum  grade  of  1/8"  per  foot.  [_ 

I.  Tools  and  equipment 

A.  Pointed  shovel 

B.  6' rule  or  steel  tape 

C.  Nylon  line  , 

D.  Wooden  Staines 

E.  Level 

if 

F.  Oakum 

G.  Yarning  iron 

H.  Tar  cqmpoynd 

I.  Putty  knife 
J.    Test  plug 

K.    Water  (for  test) 

II.  Procedure 

A.  Determine  length  cf  sewer  line 

B.  Determine  if  minimum  fall  from  end  to  end  is  1/8"  per  foot  or  more 

C.  Establish  average  grade  line  from  end  to  end 

D.  Lay  out  trench  with  nylon  line  and  stakes 

E.  Dig  trench  to  desired  depth,  maintaining  average  grade  (minimum  1/8" 
per  foot,)  *  - 

F.  Lay  pipe  in  trench  and  check  each  length  for  minimum  grade 

G.  Join  each  section  of  pipe 

H.  Test  for  leaks  , 

I.  Backfill  trench 
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Check  with  Instructor  for  approval  of  job 

Return  all  tools  and  equipment  and  clean  up  the  area 


DRAINAGE  SYSTEMS 
UNIT  II 


JOB  SHEET  #6"INSTALL  STORM  DRAINS 


EVALUATION-Provlded  with  a  building  construction  situation,  blueprints,  and 
access  to  plumbing  tools,  materials  and  supplies,  install  a  storm  drain  system  for 
a  building  with  a  flat  roof.  The  completed  work  must  be  approved  by  the  in- 
structor. 


I.     Tools  and  equipment 


A. 

Blueprints 

B. 

Pipe 

C. 

Fittings 

D. 

Hangers 

E. 

Electric  saw 

F, 

Roof  dk^'ns 

11.  Procedure 

A.  Locate  roof  drain  positions 

B.  Determine  piping  size  per  roof  area  to  be  drained 

C.  Cut  and  lay  out  piping  components 

D.  Install  drain  piping,  using  appropriate  hangers 

E.  Cut  holes  in  roof  at  designated  locations 

F.  Set  drains  and  connect  to  piping 

G.  Check  with  instructor  for  approval  of  job 

H.  Clean  up  area  and  return  all  tools  and  equipment 
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DRAINAGE  SYSTEMS 
UNIT  II 

JOB  SHEET  #7-BACKFILL  TRENCHES 


°  EVALUATION-Using  a  fhovQl  and  tamp,  backfill  a  graded  drain  Una.  Thw  pipe 
must  not  be  dislocated  or  cracked.  A  3"  overfill  of  dirt  should  cover  the  trench. 


I.  Tools  and  equipment 

A.    Pointed  shovel  ) 
8.  Tamp 

II.  Procedure 

A.  Carefully  place  a  six-inch  layer  of  loose  dirt  in  trench*  and  tamp  in  place 

B.  Compact  backfill  under  and  beside  pipe  for  support 

C.  Place  six-inch  layers  of  dirt  in  trench  and  tamp  until  bacicfili  is  completed 
0.    Overfill  trench  about  3"  for  settlement 

E.  ^Check  with  instructor  for  approval  of  job 

F.  Clean  up  area  and  return  shovel  and  tsmp 


DRAINAGE  SYSTEMS 
UNIT  II 


JOB  CHEET  #8-INSTALL  PIPE  SLEEVES  OR  THIMB.LES 
THROUGH  WALLS.  CEJLINGS,  OR  FLOORS 


EVALUATION-Glvtn  a  blueprint,  the  appropriate  tools,  nails,  wire,  and  a  3"  dia-  i 
meter  vent  plpe,install  a  thimble  to  accommodate  a  2  1/2"  diameter  pipe  in  an  | 
unpoured,  formed  wall  section.  Upon  completion,  the  center  point  of  the  vent  i 
pipe  should  .be  the  correc^  distance  from  reference  points  indicated  on  the  blue- 
print;  determination  will  be  made  by  instructor  measurement.  ■ 


I;     Tools  and  equipment 

A.  Blueprint 

B.  3"  vent  pipe 

0 

C.  Pencil 

D.  6'  rule  or  steel  tape 
»        E.    Tin  snips 

F.  Electric  savy 

G.  Hammer  and  nails 

H.  Wire 

I.  Pipe 
II.  Procedure 

A.  Dsing  a  blueprint,  determine  thimble  center  location  on  both  sides  of  formed 
wall  section 

B.  Draw  3"  circle  around  thimble  center  location  on  both  sides  of  forms 

C.  Cut  vent  pipe  to  length  equal  to  wall  thickness 

D.  Insert  prepared  vent  pipe  into  space  between  wall  forms  and  manipulate 
to  desired  location- 

E.  Drive  in  nstis  slightly  inside  and  outside  of  circle  lines  to  hold  vent  pipe  in 
place 

F.  Wrap  and  tighten.wire  around  nails  and  pipe  for  stability 

G.  Check  with  instructor  for  approval  of  job 

H.  Clean  up  area  and  return  all  tools  and  equipment 
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JOB  SHEET  #9"INSTAU  SOIL  JDR  WASTE  BAGK  VENTS 


EVALUATION-Glven  fixture  manufacturer's  rough-in  specifications  and  access  to 
plumbing  tools,  equipmant,  and  luf^pltes,  install  a  back  vent  In  a  plumbing  system 
wlilch  accommodates  fixtures  for  two  bathrooms  installedi  bacic  to  back.  The  vent 
connection  must  be  made  at  least  6"  above  the  flood  level  rim  of  the  fixtures.  All 
joints  must  be  leak-proof. 


Tools  and  equipment 

A.  Rough-in  boo^ 

B.  6'  rule  orjte^l  tape 

C.  Handsaw  and  pocket  knife 

D.  P.V.C.  pipe 
P.V.C.  fittings 

\.    P.y.C.  solvent  cement 

G.  P.V.C.  solvent  cleaner  i 

\ 

H.  \  Level 

I  ■  •  • 

I.  \  Electric  drilling  machine 

J.  ^Drills 

K.    pafety  glasses  V  ' 

li.  Procedure 

A.    Determine  height  required  fervent  line 

E.  La^v  out  piping  and  fittings  for  horizontal  cross  vent 

C.  Assemble  pipe  sections 

D.  Connect  pipe  sections -^from  fixture  drain  to  main  vent  or  stack 

■  p 

E.  Check  grade  of  horizontal  pipe 

F.  Check  witH^instructor  for  approval  of  job 

G.  Return  all  tools  and  equipment  and  clean  up  the  area 


DRAINAGE  SYSTEMS 
UNIT  II 


JOB  SHEET  #10*-INSTALL  CLEANOUTS  ON  DRAINS 


EVALUATION-Given  a  4"  cast  iron  cleanout  plug,  a  drain  line  under  construct- 
ion, blueprint  and  access  to  plumbing  tools  and  supplies,  install  a  wall  or  floor 
type  cleanout  plug.  Th^  cleanout  must  terminate  at  an  accessible  point  and  open 
in  t!ie  direction  of  the  flow  of  the  drainage  line  or  at  right  angles  thereto. 


I.     Tools  and  equipment  ^  ■ 

A.  6' rule  or  steel  tape  ^ 

.B.  Pencil       .  ^  ^ 

C.  6Uieprint 

D.  Cast  iron  pipe  cutters 

E.  4"  cast  iron  pipe  , 

F.  4"  fittings  '  . 

G.  4"  compression  gaslcet 

H.  Gasl^et  lubricant 

I.  2"  X  4"  block  V  . 
J.  Small  sledge  hammer  '  . 

IK      Procedure  .   

A.  Identify  proper  lotation  of  cleanout  plug  from^ construction  plans  , 

B.  Determine  floorelevation  or  wall  thiclcness  .  / 

C.  Cut  and  install  hub.  of  drain  pipe  to  accbqiodate  deanout 

D.  Insert  gasVet  in  hub  of  drain  pipe 

E.  Lubricate  inside  of  rubber  gasket  and  outside  of  plug  pipe 

F.  Insert  plug  into  drain  hub  and  gasket 

G.  Drive  cleanout  plug  into  drain  hub  and  gasket  using  a  2'^  X  4"  block  and 
hammer 

H.  Check  with  instructor  for  approval  of  job 

I.  Clean  up  the  area  and  return  all  tools  and  equipment 


'\ 
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DRAINAGE  SYSTEMS 
UNIT  II 


JOB  SHEET  #11"R0UGH-IN  WASTE  LINES  AND  VENTS  FOR  BUILT-IN  LAVATORIES 


EVALUATION-UsIng  the  fixture  manufacturer's  specifications,  rough-In  the  waste 
line  and  vent  for  a  lavatory.  The  stubbed-out  waste  line  must  be  vvithin  ±  1/2"  of 
the  manufacturer's  specifications.  Joints  must  not  leak.  Vent  and  di'ain  lines  mutt 
be  properly  graded  and  installed  according  to  local  codes. 


I.  Tools  and  equipment 

A.  6"  rule  or  tape  measure  j 

B.  Pencil 

C.  No-hub  couplings  ^ 

D.  Cast  iron  pipe  cutter 

E.  Torque  wrench 

F.  Galvanized  steel  pipe  cutter 

G.  Reamer  '  - 

H.  Pipe  threader  ^  ^ 

I.  Pipe  compound  or  Teflon  tape 
X  Pipe  wrenches- 

K.  Electric  saw     ^.^i^-^  " 

L  Electric  driving  machine  with  drills 

M,  Hammer 

N.  Chisel  •  , 

0.  Nail  puller 

P.  Pipe 

Q.  Fittings  ^>  ' 

R.  Roof  flange 

II.  Procedure 

A.  Lay  out  waste  line  from  main  line  to  fixture 


5(}(i 
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i  •  •  •  . 

B,  Measure  and  cut  piping  for  rough*in  plumbing 

J  C.  Asssmble  piping,  using  no-hub  couplings 

D.  Attach  2"  X  1  1/2"  sanitary  tee  to  assembly  end 

E.  Join  1  1/2"  galvanized  pipe,  using  tapped  tee  for  connection 

F.  Align  and  support  pipe 

G.  Run  vent  line  from  soii  pipe  to  revent  line  or  through  roof 

H.  Checic  with  instructor  for  approval  of  job  , 

I.  Clean  up  the  area  and  return  all  tools  and  equipment 


/ 
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DRAINAGE  SYSTEMS 
UNIT  II 


"  JOB  SHEET  #12-R0UGH-IN  WASTE  LINES  AND  VENTS  FOR  BATHTUBS 


EVALUATION-Using  the  fixture  manufacturer's  specifications  and  needed  tools 
and  supplies,  rough-in  the  waste  lines  and  vent  for  a  bathtub.  Finished  work  must 
be  approved  by  the  instructor  using  a  checklist. 


I.  Tools  and  equipment  ' 

A.  Rough-In  book 

B.  6'  rule  or  steel  tapr; 

C.  P.V.C.  pipe 

D.  Fittings 

E.  Hand  saw 

F.  P.V.C.  cement  and  cleaner 

G.  Pipe  hangers 

H.  Hammer 

I.  Blueprints 

II.  Procedure 

A.  Take  measurements  from  rough-in  specifications 

B.  Lay  out  waste  line  from  main  line  or  from  foundation  wall  to  fixture 

G.  Cut  pipe  to  length 

D.  .  Assemble  pipe,  leaving  cisanout  and  vent  openings  as  necessary 

E.  Align  and  support  pipe 

F.  Insert  foam  cup  for  waste  line  at  tub  drain,  if  installing  waste  in  concrete 
slab 

Run  vent  line  from  soil  pipe  to  revent  line,  or  through  roof 

H.  Check  with  instructor  for  approval  of  job 

I.  Clean  up  the  area^and  return  all  tools  and  equipment 


/ 


INSiTRUCTOR  CHECKLIST 


INSTRUCTIONS:  *  If  the  performance  is  satisfactory,  write  YES  in  the  space  pro- 
vided. If  the  performance  is  unsatis*"  Jry,  write  NO  in  t^e 
space.  Each  item  must  be  rated  "yes  Tor  satisfactory  task  per- 
formance. 

1.    Waste  line  was  vented  according  to  code.   


2.    Cleanout  plugs  were  properly  located. 

< 


3..  Pipes  were  properly  aligned  and  supported. 
4.  '  Pi  oper  pipe  materials  and  fittings  were  used. 


5.    Joints  did  not  leak  when  tested. 
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JOB  SHEET  #13"SECURE  WITH  HANGERS  HORIZONTAL  AND 
VERTICAL  LINES  OF  PIPE  TO  MASONRY  SURFACES  . 


EVALUATION-Glven  an  assortment  of  hangers,  necessatV  tools  and  equipment,  ! 
and  lengths  of  pipe  of  different  kinds  and  sizes,  hang  one  pipe  horizontally  and  ' 
one  vertically  to  a  rpafonry  surface.  The  correct  hanger  must  be  chosen  for  the  , 
selected  pipe.  Instructor  must  approve  job. 


Tools  and  equipment 

A.  Hangers 

B.  Threaded  rod 

C.  .Screws 

D.  Bolts  and  nuts 

E.  Safety  glasses 

F.  Molly  bolts 

G.  iHammer 

H.  Electric  drilling  machine 

I.  Drills 

J.  Adjustable  wrench 

K.  Hacksaw 

L.  Pipe  ' 
Procedure 

A.  Seiifci  pipe,  uosilio.n,  and  needed  lianyer 

B.  Locate  hanger  points  on  surface  ^ 

C.  Prepare  surface  (if  needed) 

D.  Secure  hanger  or  hanger  section  (which  ever  needed)  to  surface 

E.  Attach  hanger  clamp  portion  to  pipe  (if  needed) 

F.  Hoist  pipe  into  position  for  hanger  acceptance 

G.  Secure  pipe  to  hanger 


JOB  SHEET  #13 


H.  Check  with  Instructor  for  approval  of  job 

I.  Clean  up  area  and  return  tools  and  equipment 


DRAINAGE  SYSTEMS 
UNIT  II 


JOB  SHEET  #14--SECURE  WITH  HANGERS  HORIZONTAL 
AND  VERTICAL  LINES  OF  PIPE  TO  WOOD  SURFACES 


EVALUATION-Given  an  assortment  of  hangers,  necessary  tools  and  equipment,  '■ 
and  lengths  of  pipe  of  different  kindu  anjd  sizes,  hang  one  pipe  horizontally  and 
one  vertically  to  a  wood  >surface.  The  correct  hanger  must  be  chosen  for  the  i 
>  selected  pipe.  Work  must  be  approyediSLthe  instructor  using  a  checklist.; 


I.  Tools  and  equipment 

A.  Hangers 

B.  Threaded  rod 

C.  Screws,  lag  bolts 

D.  Bo  Its  and  nuts 

« 

E.  Safety  glasses 

F.  Hammer 

G.  Screwdriver 

H.  Adjustable  wrench  , 
i.  Electric  drilling  machine 

J.  Drills 

K.  Hacksaw 

L.  Pipe 

II.  .  Procedure 

A.  Sel.  n^nine.  position,  and  needed  hanger 

B.  '  Locate  hanger  points  on  surface 

C.  Prepare  surface  (if  needed) 

0.  Secure  hanger  or  hanger  section  (whichever  needed)  to  surface 

E.  Attach  hanger  clamp  portion  to  pipe  (if  needed) 

F.  Hoist  pipe.into  position  for  hanger  acceptance 

G.  Secure  pipe  to  hanger 
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H.  Check  with  instructor  for  approval  of  job 

I,  Clean  up  the  area  and  return  all  tools  and  equipment 

INSTRUCTOR  CHECKLIST 


INSTRUCTIONS:  If  the  performance  Is  satisfactory,  write  YES  in  the  space  pro- 
vided. If  the  performance  is  unsatisfactory,  write  NO  in  the 
space.  Each  Item  must  be  rated  "yes"  for  satisfactory  task  per- 
formance. 

1.    Were  hangers  properly  selected  for  each  pipe  and  working  surface?   


2.    Were  hangers  affixed  correctly? 


n       A      — ninM  €>acs,,maf{  at  QQ*  tn  thg  flnrtf  SUrfanf?? 

%t,  «l  5  ¥OI  llWttI  pipo*  ««<*»*••  WW  ..k  •  '    --'   ■ 


4,    Are  overhe&d  pipes  at  proper  angle  to  the  floor  su '  jce? 


5.    Are  distances  between  hangers  correct  for  pipe  used? 


S.    Is  the  pipe  or  tubing  secure? 


7.    Is  work  neatly  done? 


8.    Does  installation  comply  with  local  codes? 
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JOB  SHEET  #15-SECURE  WITH  HANGERS  HORIZONTAL 
AND  VERTICAL  LINES  OF  PIPE  TO  METAL  SURFACES 


EVALUATION-'-Glven  an  assortment  of  hangers,  necessary  tools  and  equipment, 
and  lengths  of  pipe  of  different  kinds  ind  sizes,  hang  one  pipe  horizontally  and 
one  vertically  to  a  mjtal  surface.  Jhf  correct  hanger  must  be  chosen  for  the  ! 
selected  pipe.  Instructor  must  approve  jcb.  j 


L     Tools  and  equipment 

A.  •  Hangers 

B.  threaded  rod 

C.  Screwr 

p.  Nut  and  bolts 

E.  Safety  glasses 

F.  Molly  bolts 

G.  Clamps 

H.  Hammer 

I.  Adjustable  wrench 

J.  Electric  drilling  machine 

k.  Drills 

L.  Hacksaw 

M.  Pipe 
II.  Procedure 

A.  Select  pipe,  position,  and  needed  hanger 

B  Loc^.tb  nanger  points  on  surface 

C.  Prepp^'e  surface  (if  needed) 

0.  Secure  hanper  or  hanger  section  (whichever  needed)  to  surface 
V   E.  ^  Attach  hanger  clamp  poruon  to  pipe  (if  needed) 

F.  Hoist  pipe  Into  position  for  hanger  acceptance 


JOB  SHEET  #15 

Secure  pipe  to  hanger 

Check  with  instructor  for  approval  of  job 

Clean  up  the  area  and  return  all  tools  and  equipment 

\ 

\  ■ 

\ 


I 


4 
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JOB  SHEET  #16"INSTALU  VENT  TERMINALS  (ROOF  FLASHING) 


EVALUATiON-Glven  a  lead  hammer  and  a  cast  iron  main  vent  pip«,  install  a  vent 
terminal  on  the  vent  pipe.  The  terminal  must  be  watertight.  


I.  .     Tools  and  equipment 

A.  Lead  hammer 

B.  Vent  terminal  (rcof  flashing) 

C.  Tar  compound 

D.  Putty  knife 

II.  Procedure 

A.  Select  vent  terminal  to  match  pitch  of  roof 

B.  Slip  vent  terminal  over  vent  pipe  extending  throljgh  roof 

C.  Depending,  on  type  vent  terminal,  bend  terminal  top  over  vent  pipe,  or 
beat  lead  top  of  terminal  into  cast-iron  vent  pipe  to  seal  terminal 

•  •  f     •  "         *'  " 

D.  Seal  flashing  with  tar  compound  1  •        '  " 

E.  Checic  with  instructor  for  approval  of  job 

'F.    Clean  up  t;he  area  and  return  tools  and  equipment     '     '  ' 
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JOB  SHEET  #17-INSPECT  A  PLUMBING  SYSTEM 


EVALUATION-Given  a  set  of''blueprint8  and  building  specifications,  inspect  a 
roughed'in  plumbing  system  for  compliance  with  the  contract.  Inspection  must 
cover  the  sized  of  piping,  insulation  of  pipiqg,  drain  line  grading,  and  vent  line  ! 
sizing  and  location.  Any  violation  findings  must  correspond  to  the  findings  of  j 
the  building  inspector.  ^  •  '_ 


ent 

c 

tract  \ 


I.  '     Tools  and  equipment 
A.    Copy  of  contract 

6.    Code  bool< 

C.    Pencil  >. 

V 

, .    D.  Notebook 

II.  Procedure  ,  *  ,  "  . 
A.    Read  the  contract,  especially  the  specifications^^  ° ' 

6.^  Inspect  the  piping  .  ' 

C.  ^^Checlc  code  book  for  compliance  ' 

0.    Write-positive  or  negative  report  on  inspection 

(NOTE:  Be  able!  to  relate  negative  reports  to' code  book  regulation.) 

E.  Give  the  report  to  the  instructor 

F.  Cheok  with  instructor  for  approval  of  job 

G.  .  Return  all  materials  to  their  cprrect  placel^ 
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NAME 


TEST 


*  '  1.  Match  the  terms  on  the  right  to  the  correct  definitions. 
 a.  Drain,  waste,  and  vent 


_b.  Slope  or  grade  given  to  a  horizontal  run 
of  pipe  to  permit  gravity  flow  of  liquid 


\ 


c.  ^ipe  which  carries  wastewater 


_d.  Access  point  to  drain  'or  trap,  for  the  purpose 
of  removing  obstructions 

;  / 

_e.  Sliield  that  fits  over  /rent  pipe  on  roof  to 
prevent  water  from  entering  house  through 
roof  opening 

_f.  Creating  a  partial  vacuum  in  a  pipe  so  that 
water  can  be  drawn  into  it 

_g.  Pipe  which  connects  water  closets  to'building 
drain  and  extends  up  out  of  house  roof  to 
serve  dS  a  v^ru 

_fi.  Initial  stages  of  plumbing  installation  which 
include  bringing  the  water  and  sewer  lines 
into  the  building  and  topping-out  or  installing 
'  all  pipes  which  will  bl  enclosed  in  the  walls 

J.  The  vertical  extension  of  the  drainage  system 
through  the  roof  and  all  that  piping  above  the 
highest  horizontal  drain  which  is  connected  to- 
the  stack 


/ 


1.  Flashihg 

2.  Pitch  .. 

3.  /  Rough-in 

4.  Soil  stacic 

5.  Syphonirig 

6.  O.W,V.  ./-' 

7.  Vent  stack 

8.  Cleanout 

,9.  Drainpipe..,..,. 


/ 


y 
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3.  Dlstmguish  between  materials  used  in  soil  pipes  and  materials  used  in  waste  pipes  by 
placing  an  "X"  next  to  the  materials  used  for  soil  pipes  and  an  "0"  next  to  the  mate- 
.  rials  used  for  waste  pipes.  Materials  may  be  used  for  both  types  of  pipes. 

*  i  . 

a.  Cast  iron  i  ' 

 ^b.  Copper  • 

c.  Plastic 


d.  Galvanized  steel 


4.  State  the  functions  of  soil,  waste,  and  vent  pipes, 
'a.  Soil- 


b.  vyaste- 


Vent- 


1) 


2) 


3)  \ 


5.  State  two  purposes  ol  plumbing  traps. 


j 


a. 


b.  ' 

» 

6.  Select  types  of  traps  by  placing  an  "X"  in  the  appropriate  blanks, 
a.  P-trap 
 b.  T-trap 


'  c.  A-trap 
d.  S-trap 


^e.  Running  traD 

 f.  Gun  trap 

g.  Drum  trap 


#  ^ 
V 


/ 


7.  Jcientify  various  types  of  pipe.hangers,  clamps,  and  supports. 


/ 


•SOIL  STACK 


I—    5'  — *l 


X  


^ 


S.  Matdi  pipe  ^anaeis,  ciamps,  and  supports  on  the  right  to  the''  uses. 


a.  Supports  base  of  stacic  and  horizontal  runs  of 
large  pipe  near  floor  or  ground  level 

b.  Supports  small  size  pipes  by  attaching  to 
walls,  beams,  and  ctfilings 

c.  Supports  small  to  medium'  size  pipes  to 
wooden  beams  and  jo  ists 

d.  Supports  sm^ll  to  medium  size  pipes  to 
any  kind  of  ceiling  or  wall  structure 

_e.  Supports  medium  to  large,  size  pipes  to 
ceiling  or  wall  structure 

__f.  Supports  stacks  and  other  larcje  pipe  when 
"     additional  vertical  support  is  needed 


1.  Wire  hook 

2.  Clevis'hanger 

3.  PifJe  clamp  j 

4.  Pier  ' 

5.  Riser  clamp 

6.  Straps 


i 


^^7 


4 


9.  Distinguish  between  the  location,  materials,  and  functions  of  building  sewers  and  storm 
drains  by  placing  an  "X"  next  to  items  related  to  storm  drains. 


_a.  Located  between  building  and  sewer  main 
_b.  Made  from  cast  iron,  vitrified  clay,  plastic,  or  galvanized  steel 
c.  Carries  sewage  from  the  building  to  the  main. sewer 


d.  Carries  off  rain  water  and  other  uncontaminated  water  in  a  system  ln> 
dependent  of  the  sewage  system 

^e.  Located  in,  upder,  and/or  outside  building 


10.  Discuss  the  lnstall3tion  of  building  sewers  and  storm  drains, 
a.     Building  sewers 


b.    Storm  drains 


11.   List  two  steps  used  when  adding  new  plumbing  to  an  old  system  during.each  of  the 
following  stages. 

a.  Planning 

1) 

2) 
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c  - 


b.  Roughing-in  the  drainage 

1) 
2) 

c.  Roughing-in  water  distribution  pipes 

1) 
2) 

1 2.  Discuss  the  water  and  air  methods  of  tt  ♦ing.dralnage  systems  for  leaks, 
a.  Water 


b.  Air 
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13.  Discuss  trenching  te«;nniques. 


a. 


1) 
2) 
3) 
4) 


V 


1) 

14.  Discuss  shoring  materials  and  devices. 

a.  Materials 

1) 

•  2) 
3) 

b.  Devices 

1) 

3) 

15.  Discuss  five  trenching  hazards  and  their  safety  precautions, 
a.     Materials  and  tools  falling  into  the  trench 

1) 
2) 
3) 
4) 
5) 
6) 

.  b.""  Excavated  debris  falling  into  the  trench 

1) 
2) 

c     Machinery  falling  into  an  excavation 
1) 

2)  • 
3) 

d.     Debris  falling  frcm  working  machinery 
1) 


2) 

e.  Machinery  hitting  power  or  utility  lines 

1) 

2)  •  -  ' 

f.  Peor^le  falling  into  an  open  trench 

.1) 
2) 

3) 
4) 

16.  Label  a  cross  section  of  a  P-trap. 

17.  Identify  fittings  required  on  a  drainage  system. 

18.  Demonstrate  the  ability  to:  «  . 

a.  Install  a  bathtub  waste  and  overflow  and  trap  on  a  two  story  building. 

'   b.  Install  a  prefabricated  shower  base  drain  (caulked  method). 

c.  Lay  out  trench  lines. 

d.  Calculate  the  slope  required  for  building  sewer  lines. 

e.  install  drain  pjpe  in  trenches. 

f.  Install  storm  drains. 

g.  Backfill  trenches. 

h.  Install  pipe  sleeves  or  thimbles  through  walls,  ceilings/or  floors. 

i.  Install  soil  or  waste  back  vents. 
].  Install  cleanouts  on  drains. 

k.  Rough-in  waste  lines  and  vents  built-in  lavatories, 

I.  Rough-in  waste  lines  and  vents  for  bathtubs. 

m.  Secure  with  hangers  horizontal  and  vertical  lines  of  pipe  to  masonry  surfaces, 

n.  Secure  with  hangers  horizontal  and  vertical  lines  of  pipe  to  wood  surfaces. 
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Secure  with  hangers  horizontal  and  vertical  lines  of  pipe  to  metal  surfaces. 
Inspect  a  plumbing  system. 

(NOTE:  If  these  activities  have  not  been  accomplished'^prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 
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DRAINAGE  SYSTEMS 
UNIT  I 


ANSWERS  TO. TEST 
i.  7 


2.  a.  City  sewer  " 

b.  Building  sewer 

c.  ,  Cleanout 

d.  Building  drain  (soil  pipe) 

e.  building  drain  branch  (waste  pipe) 

f.  Stack  cleanout 

g.  Waste  stack  (waste  pipe) 
-   h.  Soil  stack  (soil  pipe) 

i.  Vent  stack  (vent  pipe) 

j.  Stack  vent  (vent  pipe) 

k.  Horizontal  branch^(waste  pipe) 

I.  Fixture  drain  (waste  pipe) 


m. 

Fixture  trap 

n. 

Individual  vent  (vent  pipe) 

0. 

Branch  vent  (vent  pipe) 

p. 

Roof  flasning 

3.  a. 

X 

0 

b. 

X 

0 

c. 

X 

0 

d. 

0 

5  h  (, 


a.  Soil  pipes  carry  drainage  wliicli  includes  fecal  matter  (toilet  discharge) 

b.  Waste  pipes  carry  liquid  waste  which  do  not  contain  fecal  matter  (toilet  discharge) 

c.  1)    Vent  pipes  allow  free  air  to  circulate  in  the  system  as  the  "vent"  Qr  terminal, 

is  open  to  the  atmosphere  above  the  building  roof 

2)  Vent  pipes  provide  equalization  of  air  pressure  on  both  sides  of  the  fixture 
trap,  thus  preventing  the  syphoning  of  the  trap 

3)  Vent  pipes  minimize  back  pressure  on  trap  seals  thus  preventing!  loss  of  seal 

r 

Any  two  of  the  following: 

a.  Provides  a  liquid  seal  which  will  prevent  the  back  passage  of  air  without  affecting 
the  flow  of  sewage  or  waste  water  through  it 

b.  Prevents  sewer  gas  from  entering  the  building  throu  gh  the  fixture 

c.  Prevents  vermin  from  entering  the  building  through  the  fixture 
a.d.  e,  g 

a.  Pier 

b.  Strap 

c.  Pipe  hook 

d.  Pipe  clamp 

e.  Clevis  hanger 

f.  Riser  clamp 

•  a.     4  d.  3 

b.  6  e.  2 

c.  1  f.  5 
b,  d.  e 

Discussion  should  include: 

a.     Building  sewers  - 

1 )  Excavation  of  trench  should  be  clean  and  neat 

2)  Pipe  should  be  laid  alongside  trench  for  easy  access 

3)  Trench  should  be  graced  or  given  pitch  to  allow  for  gravity  drainage  of  sawer 
pipe 

4)  In  some  instances,  a  'Materal"  is  provided  by  the  city  and  the  plumber  must 
first  establish  the  actual  depth  of  this  lateral 


^.    Storm  drains        '  ' 

1 )  Usually  not  trapped 

2)  Extended  drain  pipe  miglit  be  perforated  to  disperse  water  into  ground 

3)  Drain  pipo  mlqhx  empty  into: 

a.  Dry  woll  ^ 

b.  Lalce.  pond,  or  stream 

4)  Drain  pipe  around  foundations  are  perforated  to  collect  and  carry  seepage 
water  away  from  building 

1 1 .  Any  two  under  each  stage: 

a.  Planning 

1 )  Check  local  plumbing  code 

2)  Determine  location  and  design 

3)  Deternnine  availability  of  existing  plumbing 

4)  Develop  material  list 

b.  Roughing-in  the  drainage 

*  1)  Determine  layout  of  new  fixtures 

2)  Cut  out  access  holes  and  openings  for  new  pipe  installation 

3)  Cut  into  the  existing  drainage  system 

4)  Install  drainag^^pes 

c.  Roughing-in  water  distribution  pipes 

1 )  Cut  into  existing  water  system 

2)  Cut  and/or  drill  access  holes  anckopenings  for  new  pipe  installa^on 
.  .3)  Install  water  distribution  pipes 

12.  Discussion  should  include: 

a.     Water  ^ 

1 }  If  entire  system  is  tested,  fill  the  system  until  water  overflows  the  vent  stack 
above  the  roof 

2)  If  sections  of  the  system  are  tested,  a  10'  head  must  be  applied  to  the  tested 
section 


-I'D 


^  3)  Allow  water  to  remain  In  system  for  1 5  minutes  prior  to  the  test 

/  4)  Visually  Inspect  all  ioints  of  the  tested  system 

5)  If  no  leaks  are  found,  the  system  is  tight  at  all  joints 
b.  Air 

1 )  Attach  air  compressor  testing  apparatus  to  any  suitable  opening 

2)  Close  all  other  inlets  and  outlets 

3)  "Test  system  by  maintaining  5  pounds  per  square  inch  pressure  for  15 

minutes  ^ 

13.  Discussion  should  include: 

^  a.     Open  trenching  ^.  .-^  ^ 

1 )  Angle  of  repose  must  be  adequate 

2)  Oependson  type  of  soil 

3)  Demands  careful  attention  to  slope 

4)  Open  trenching  Is  acceptable  only  when  soil  type  and  space  permit  a  safe 
angle  of  repose 

b.     Shored  trenching 

1 )  Always  use  proper  shoring  In  potentially  dangerous  excavations 

2)  Federal  (O.S.H.A.)  standards  require  shoring  where  excavation  walls  exceed 
a  depth  of  four  feet,  and  trenches  must  have  a  ladder  for  every  25  feet  of 
lateral 

14.  Discussion  should  include: 

a.  Materials 

1)  Timber  bracing-Wooden  stanchions  placed  at  Intervals  and  supported  by 
wooden  braces 

2)  Light  timber  sheeting-Continuous,  tightly  arranged  wooden  stanchions 
held  by  wooden  cross  members 

3)  Sheet  piling~A  pile  or  sheeting  that  forms  a  continuous  support  wall,  or  a 
row  of  timber,  concrete,  or  steel  piling  driven  to  assure  a  tight  supporting 
wall  against  earth  pressure 

b.  Devices 

1)  Trench  box-A  continuous  supportive  box  of  wood  and/or  metallic  supports 
to  retain  the  earth 

2)  Hydraulic  shores-Hydraulic  jacks,  usually  made  of  aluminum,  activated 
by  a  hydraulic  pump 


^  • 

3)  Screw  jacks-Metallic  screw  devices  with  foot  supports  on  both  adges;  th^y 
hold  timbers  or  boards  against  th%  trench  face 

^  Discussion  should  include  any  five  of  the  following: 

a.  Materials  and  tools  falling  Into  the  trench 

1 )  All  pipes  or  tools  used  on  the  job  should  be  placed  at  least  two  feet  from  the 
,  'edge  of  a  trench 

2)  'All  workers  should  >wear  hard  hats  to  protect  themselves  from  debris  or 
tools  accidentally  dropped  in  the  *-ench 

« 

3)  Pipe  should  be  handed  Carefully  into  a  trench,  not  dropped  or  rolled 

4)  Heavy  tools  and  pipe  should  be  handled  by  two  or  more  workers  to  avoid 
heavy  materials  getting  out  of  control.  ^ 

5)  Mov'e  pipe  and  equipment  only  as  required 

6)  'ever  stack  materials  by  the  edge  of  a  trench  or  any  excavation  \ 

b.  Excavated  debris  falling  into  the  trench 

1 )  Earth,  rocks,  or  other  materials  removed  from  the  trench  should  be  placed  at 

least  two  fee",  from  the  edge 

»  »  • 

2)  Avoid  piling  excavated  materials  too  high  since  this  could  overloacj  the 
trench  wall  and  create  a  potential  cave  in 

c.  Machinery  falling  into  an  excavation 

1)  Beware  of  operating  equipment  at  all  times  and  maintain  a  s^e  distance 

2)  If  operating  equipment  vibrates  excessively,  notify  a  forerr.an-  this  vibration 
could  be  transmitted  through  soil  to  the  trench  wall  and  cause  a  cave  In 

3)  Note  any  careless  or  unskilled  machine  operators  and  suggest  to  the  appro- 
priate foreman  that  the  situation  be  corrected 

d.  Debris  falling  from  working  machinery  ^ 

1 )  Wear  a  hard  hat  for  all  trenching  operations 

2)  Wear  goggles  anytime  there  is  a  potential  for  flying  debris 

e.  Machinery  hitting  power  or  utility  lines 

1)  Locate  and  mark  underground  obstacles:  water,  gas,  telephone,  electric,  and 
steam  lines,  storm  drains,  sprinklers,  and  other  equipment  piping 

2)  Locate  and  mark  overhead  obstacles:  power,  lighting  and  telephone  lines  ard 
trees  or  man  made  obstacles 


-f.     People  falling  into  an  open  trench 

1)  Secure  the  "job  site  at  all  "times,  especially  at  night,  l<eeping  in  mind  that 
curious  children  find  job  sites  an  interesting  playground  • 

2)  Cover  all  open  trenches  with  Timber  or  plywood  strong  enough  to  suppoVa 
reasonable  amount  of  weight  )f 

'*      ■  ' 

3)  Position  the  protective  sheathing  so  it  will  not  only  project  the  public  from 

danger  but  serve  to  shield  the  trench  from  rain  water 

4)  Reflective  barricades,  and  lights  around  the  trench  add  additional  protection 
for  both  curious  passersby  and  animaJs     -  •. 

1 6.  Evaluated  to  the  satisfaction  of  the  instructor. 

17.  Evaluated  to  the  satisfaction  of  the  instructor. 

18.  Performance  skills  evaluated  to  the  satisfaction  of  the  instryctor. 


V^ATER  SYSTEMS 
UN.TII 


UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  be  able  to  identify  the  components 
of  a  residential  water  system,  and  describe  methods  of  testing  water  systems.  The  student- 
should  also  be  able  to  demonstrate  the  abitity  to  make  an  isomlfetrlc  ^rawing  and  determine 
pipe  sizesi  for  a  hot  and  cold  water  system.  This  knowledge  will  be  evidenced  by  correctly 
performing  the  procedures  outlined  on  the  assignment  and  Job  sheets  and  by  scoring  86 
percent  on  the  unit  test. 


SPECIFIC<)BJECTIVE 

After  completion  of  this  unit,  the  stvident  should  be  able  to: 

1 .  Match  terms  associated  with  residential  water  systems  to  the  correct  definitions  or 
descriptions. 

2.  Identify  components  of  a  water  system  in  a  single-family  dwelling. 

3.  Match  the  components  of  a  water  system  in  a  single-family  dwelliny  to  liid  correct 
functions* 

4.  Select  factors  to  consider  when  Installing  a  hot  water  system. 

5.  Select  true  statements  about  sizing  of  pipas  in  residential  water  systems. 

6.  Distinguish  between  materials  used  for  pipes  and  materials  used  for  valves  in  water 
pipe  systems. 

7.  Select  true  statements  about  the  prevention  of  frozen  pipds  in  cold  weather. 

8.  List  two  methods  of  preventing  contamination  of  water  systems  by  cross  con- 
nections. 

9.  Describe  two  methods  of  te?  ing  a  water  system  for  leaks. 

10.  Make  an  isometric  drawing  of  a  hot  and  cold  water  system  for  a  two-story  house. 

11.  Determine  pipe  sizes  for  a  hot  and  cold  water  system  for  a  two-story  house. 

12.  Demonstrate  the  abilityjo:  ^ 

a.  Rough-in  water  supply  lines  for  bathtubs. 

b.  Rough-in  water  supply  lines  for  water  closets. 

c.  Rough-in  water  supply  lines  for  water  heaters. 

d.  Make  water  pressure  tests  qp  water  supply  systems. 


WATER  SYSTEMS 
UNIT  II 

SUGGESTED  ACTIVITIES 

Instructor: 

A.  Provide  studont  with  objective  sheet. 

B.  /  Provide  student  with  irfformation',  assignment,  and  job^sheets. 

\^ 

C.  Make  t|;ansparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  Piscuss  information  and  assignment  sl^eets. 

F.  Demonstrate  and  discuss  the  procedures  outlined  on  the  job  sheets. 
G*.    Take  class  on  a  field  trip  to  a  construction  site. 

(NOTE:  Make  previous  arrangements  with  plumbing  contractors.) 
H.    G*vetest.  • 
Student:  .  c 

A.  Read  objective  sheet. 

B.  Study  information  sheet. 

C.  Complete  assignment  and  job  sheets. 

D.  Take  test. 

INSTRUCTIONAL  MATERIALS 
Included  in  this  unit: 

A.  Objective  sheet 

B.  Information  sheet 

C.  Transparency  masters 

1.  TM  1--Components  of  a  Residential  Water  System 

2.  TM  2-Compohentsof  a  Residential  Water  System  (Continued) 

3.  TM  3"Water  Hammer  Arrestors 

4.  TM  4-lnlet  and  Outlet  Pipe  Sizing 


5.  TM  5"Si2ing  of  Pipe 

6.  TM  6-Sizing  of  Pipe  (Continued) 

7.  TM  7-Prevention  of  Hrozen  Pipes 

8.  TM  8-Methods  of  Preventing  Water  Contamination 

9.  TM  9-How  Water  is  Contaminated 
0.    Assignment  sheets 

1.  Assignment  Sheet  #1--Make  an  Isometric  Drawing  of  a  Hot  and  Cold 
Water  System^for  a  Two-Story  House 

2.  Assignment  Sheet  #2--Determine  Pipe  Sizes  for  a  Hot  and  Cold  Water 
System  for  a  Two-Story  House 

E.  Answers  to  assignment  sheets 

F.  Job  sheets 

1.  Job  Sheet  #1 -Rough-in  Water  Supply  Lines  for  Bathtubs 

2.  Job  Sheet  #2"Rough-in  Water  Supply  Lines  for  Water  Closets 

3.  Job  Sheet  #3-- Rough-in  Water  Supply  Lines  for  Water  Heaters 

4.  Job  Sheet  #4-Make  Water  Pressure  Tests  on  Water  Supply  Systems 

G.  Test 

H.  Answers  to  test 
References; 

A.    National  Plumbing  Code  Illustrated.  St.  Petersburg,  Fla.:  Manas  Publications, 
1973. 

8.    Blankenbaker,  E.  Keith.  Modern  Plumbing.  South  Holland,  IL:  G'oodheart- 
Willcox,  1978. 


WATER  SYSTEMS 
UNIT  II 


INFORMATION  SHEET 

Terms  and  definitions 

A.  Cross  connection-Any  link  between  contanr^inated  water  and  potable  water 
In  the  water  system 

B.  Potable  water-Water  which  is  satisfactory  for  drinking  and  domestic 
purposes 

C.  Frost  llne-The  depth  of  frost  penetration  in  the  soil 

(NOTE:  Water  pipes  should  be  installed  below  the.  depth.  In  northern- 
climates,  the  service  pipe  is^buried  as  much  as  7  feet  or  more  deep  in  the 
ground.) 

D.  Pressure  head-Amount  of  force  or  pressure  created  by  the  depth  of  one 
foot  of  water 

E.  Sill  cock**A  faucet  on  the  outside  of  the  building  to  which  a  garden  hose  can 
be  attached  ^  \ 

F.  Shut-off  valve-'A  full  opening  valve  installed  in  the  watqf  line  wherever  a 
cut-off  lis  required 

C 

G.  Friction  loss-Flow  pressure  loss  caused  by  liquid  coming  in  contact  with  the 
inside  of  the  pipe 

Components  of  a  water  system  in  a  single-family  dwelling  (Transparencies  1 
and  2) 

A.  Water  main  (city  main) 

B.  Corporation  coupling  anri  valve 

C.  Curb  stop  valve 

D.  Curb  box 

E.  Service  pipe 

F.  Water  meter 

G.  Water  meter  stop  valves 

H.  Main  water  line 

I.  Distribution  pipes 
J.     Riser  pipes 
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K.    Air  chambers 

L.    Water  heater 

M.    Water  conditioner  (optional) 

Components  and  functions  * 

A.  Water  main-A  large  pipe,  buried  in  the  street,  which  distributes  water 
throughout  the  town  or  city 

B.  Sen/ice  pipe-Water  pipe  which  supplies  water  from  the  water  main  or 
other  source  of  supply  to  the  building  served 

C.  Water  meter-Records  amount  of  water  consumed  by  residence  or  dwelling 

(NOTE:  In  northern  climates,  the  meter  is  installed  in  the  basement  or 
utility  room.)  .  • 

D7\Curb  stop~A  valve  placed  in  the  service  line  at  or  near  the  curb  which 
'  p^rroijs  easy  control  over  the  system 

E.  Curb  box-^^)^^lindrical  casting  placed  over  the  curb  stop  to  allow  remote 
opening  and  closing  of  the  stop 

F.  Distr'butionr^pas-'Pipes  which  carry  water  from  the  service  pipe  to  fixtures 
in  the  building 

G.  Meter  stop-*A  valve  installed  between  the  street  and  the  water  meter 

H.  Riser  pipes-Pipes  which  rise  vertically  from  a  horizontal  pipe 

I.  -Shutroff  valve-A  valve  installed  in  the  water  lin^^wherever  a  cut-off  is 
required 

J.  Air  channber-A  closed  section  of  pipe  or  coil,  or  a  patented  device  designed 
to  absorb  shock  caused  by  a  rapidly  closing  valve  or  faucet;  this  prevents 
water-hammer  and  is  installed  at  time  of  roughing  in  (Transparency  3) 

K.    Corporation  stop-A  valve  Installed  in  the  service  pipe  at  the  water  main 

Factors  to  consider  when  installing  a  hot  water  system 

(NOTE:  Refer  to  local  codes.) 

A.    Water  heater  is  located  according  to 

1 .  Source  of  cold  water  supply 

2.  Source  of  fuel  supply  O  l>  ( / 

3.  Access  to  fuel  exhaust  if  necessary 
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B.  Main  hot  water  pipe  should  be  equal  in  size  to  the  main  cold  water  pipe 

C«    inlet  pipe  to  the  water  heater  must  be  at  least  as  large  as  the  outlet  pipe 
(Transparency  4) 

D,    Hot  water  distribution  pipes  are  equal  in  sizing  and  design  to  the  cold  water 
distribu'don  pipe  (Transparency  <) 

V.  Sizing  of  pipes  In  residential  water  systems  (Transparencies  5  and  6) 

A.    Most  town  or  city  water  supplies  are  disbursed  from  elevated  tanks  which 
distribute  t'ie  water  by  gravity 

6.    Wate*"  pressure  increases  as  the  height  of  the  water  increases 

C.  A  1 '  column  of  water  will  create  .433  lbs.  per  sq.  inch  of  pressure  ftt  the  base 
of  th€  column 

(NOTE :  Width  of  the  column  has  no  effect  on  the  pressure.) 

D.  Distribution  pipes  vary  in  si'd  according  to  their  fixture  application 

E.  Rule  of  thumb  for  distribution  pipe  sizes  are: 

1.  Up  to  three  3/8"  branches  can  be  supplied  oy  a  1/2"  pipe 

2.  Up  to  three  1/2"  branches  can  be  supplied  by  a  3/4"  pipe 

3.  Up  to  three  3/4"  branches  can  be  supplied  by  a  1 "  pipe 

F.  Water  flow  pressure  is  reduced  by  friction  loss  caused  by  the  water  coming  in 
contact  with  the  inside  of  the  pipe 

(NOTE:  In  4ong  runs  of  pipe,  consult  charts  for  possible  excessive  friction 
loss.) 

G.  NumJfir  and  type  of  fittings  affect  water  pressure 

(NOTE:  Economical  use  of  fittings  will  reduce  cost  and  help  reduce  pressure 
loss.) 

VI.  Materials  used  in  water  pipe  systems 
A.  Pipes 

1.  Copper 

2.  Plastic 

3.  Galvanized  iron 

(NOTE:  Plastic  pipe  for  hot  watar  Is  still  in  the  experimental  stage.) 
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B.  Valves 

1.  Brass 

2.  Plastic 

3.  Galvanized  Iron 

(NOTE:  Brass  far  outlasts  any  other  type  valve  and  therefore  Is  more 
popular.) 

Prevention  of  frozen  pipes  In  cold  weather  (Transparency  7) 

A.    Outside  building  pipe  l>nes  must  be  burled  below  frost  line  . 

\ 

(NOTE:  Determine    ^al  conditions.)  \ 
9.    insulate  pipes  In  crawl  spaces 

(NOTE:^Grade  pipes  for  drainage.) 

D.    Install  freeze-proof  type  hose  bibs 

If  pipe  is  Installed  in  an  area  subject  to  freezing,  a  drain  valve  must  be 
installed 

F.    If  in  doubt,  insulate  or  relocate  pipes 

«^NOTE:  An  opposite  situation  can  develop  warm  water  in  pipes  if  the 
pipes  are  too  close  to  the  surface  and  are  affected  by  the  heat  of  the  sun.) 

Methods  of  preventing  contamination  of  water  systems  by  cross  connections 
(Transparencies  8  and  9) 

A.  Fixtures  and  fittings  must  be  installed  tc  provide  an  air-gap 

(NOTE:  Potable  water  systems  must  not  inter-connect  wjth  other  sys- 
tems.) 

B.  Vacuum  breakers  must  be  provided  where  necessary 
Testing^  water  systems  for  leaks 

A.    Water  method  t 

1.  The  test  pressure  should  not  be  less  than  the  pressure  of  the  system  to 
be  used 


INFORMATION  SHEET 

2.  Codes  usually  specify  that  vyater  for  these  tests  come  from  normal 
source  of  supply 

(NOTE:  Some  codes  specify  that  only  water  tests  are  acceptable.) 

3.  Testing  from  the  normal  source  of  supply  requires  that  the  plumb* 
ing  installation  be  connected  to  the  street  main  or  to  a  neighboring 
residence 

Air  method 

1 .  Test  pressure  is  usually  50  p.s.i.  for  4  hours 

2.  Pressure  gauge  must  be  supplied  and  attached  to  piping  installation  by 
plumber 


Components  of  a_RRsidentja| 

WaterSystem 


o 


Components  of  a  Residential 
^  Water  System 


(Continued) 


Main  Water  Line 

Water  Meter 
Stop  Valve 

^  ti^^Meter 


Water,i^ 
Conditioner 


Auto  Washec 


Service  Pipe 
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WaterHamifterAn'es^^^^^^ 


Valve  Open  , 


Flow  Streamline 


Air 


Water 


Valve 


Typical  Air  Cliamber 
(Made  from  Pipe) 


Valve  Closed 


Valve  Closed 


Increased  Pressure  Causes  Pipe  to 
Expand  and  Stretch  Within  1/10 
Second  After  Valve  Is  Closed  

Chamber  Present 


1 

Pipe  Retains  to  Its  Oricjinal  Shape  arid 
Size  Forcing  the  Water  in  the  Opposite  .  ^ 
Direction  and  Causing  an  Area  of  Reducet 
Pressure  Near  the  Valve.  This  Cycle  is 
Repeated  Until  the  Energy  of  The  Moving 
Water  is  Consumed  by  Friction.  . 


Patented  Air  Chafnbers 
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Inlet  and  Outlet  Pipe  Sizing 


Hot  Water 
Outlet 

.  Union 


Valvei 


V  Cold  Water. 
^-  Inleti 


T/P  Relief! 
Valvei 


"^Drip  Lin  el 


1/2"  X  3/8"  L! 
(For  Toiletll 


Tub  and 
Shower  Fixture 
Supply  Lines 


1/2"  X  3/8  "  T's 
(For  Lavatory); 


1/2"  Cold-Water 
pply 


1/2"  Hot-Water 
Supply 
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Sizing  of  Pipe 


Copper  Tube.       Galvanized  Iron 
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Prevention  of  Frozen  Pj|ies, 


4: 


\ 


Cover 


Meter 


1  / 


Curb 

Cock  ^c^j 


Frost  Line 
^  Concrete  Pipe 


Service  Pipe 


vy.v'"«C;.^  'V=:\:OV  ^r'^-^^^V'i?  :':^^ci? 


Outside  Building  Pipesjuried. 
Below  FrosLUn^ 


Acces^  ^ 


Drain 


IE 


(Pipe  Graded) 


Crawl  Space 


1 


Insulate  Pipes  in  Crawl  Space 


I 


If  Pipe  is  Installed  .in  an  Area  Subject  tP  Freezmg, 
a  Drain. Valve  Must  Be  Installed 


AvoidJnstaMing  Pipes 
in  Outside  Walls 
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Methods  of  Preventing 
Water  Contamination  i 

(Refer  to  Local  Cpcles)\ 


Back  Flow 
'  Prevented 


Normal; 
/  Flowl 


Vacuum  Breakeri 

Vacuum  Breaker  Installed  Here; 


Air  Gap 


T 


Fixture 

Minimum 
Air  dap 
(Inches) 

Lavatory 
Sink  and 
Laundry  Tub, 

Bathtub 

1, 

1  1/2 
2 

Sufficient  Air  Gap 


Brass 


Siphon  Breaker, 
Above  Flood  Rim| 


Flush  Connection 

Siphon  Breaker 


Flood  Level        Submerged  Inlet  ^^^^^  g^^^^^^ 

t 


r 


Outlet 





Operating  Valve 

Typical  Installation 
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How  Water  is  Contaminated 


7,  Later,  Water  Is  Drawn.on 
Upper  Floor  of  Bacteriology^ 

Buljding 


5^  Water  Is  Drawn  In  Nearby 
'  :  Building  Supplied  by  Thls~ 
Risisr" 


1.  Sink  in  Bacteriology 
LabgratQrx 


2.  Rubber  Hose 


3^G  I  a  sswar  e  Co  n  t  a  in  s 

"  U  nd  u  I  a  n  t  Fe y e  r_ 
Cultures 


8.  Wat^r  Flows  to 
Floor  Fixtgres 
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4. _ Water  press ure^ 
is  Low; 
Pipe  Size_ 
Too  Small 


3 


j^,  Because_of_  Low  Pressure, 
.Vacuum  Forms  Here  When 
Water  is  Drawn  in  N  earby  By  i  Id  in  g 


City  Main 
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WATER  SYSTEMS 
UNIT  II 


ASSIGNMENT  SHEET  #1-MAKE  AN  ISOMETRIC  DRAWING  OF  A  HOT 
AND  COLD  SYSTEM  FOR  A  TWO-^TORY  HOUSE  . 


Directions:  Show  the  following  components  pn  an  isometric  drawing  of  a  hot  and  cold 
water  system  for  a  two-story  house.  • 

A.  Service  pipe  with  valves 

B.  Meter  with  valves 


C.  Laundry  tray  connections 

D.  Water  heater 

i 

E.  Kitchen  sink  risers 


F.    Second  floor  bathroom  risers 


G.  Bath,  lavatory,  and  water  closet  distribution  pipes 

H.  Air  chambers  for  each  bathroom  fixture 
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ASSIGNMENT  SHEET  #2~DETERMINE  PIPE  SIZES  FOR 
A  HOT  AND  COLD  WATER  SYSTEM  FOR  A  TWO-STORY  HOUSE 


Directions:  Using  the  hot  and  cold  water  system  developed  in  Assignment  Sheet  #1,  deter- 
nnine  the  pipe  sizes  needed  for  that  system.  The  service  pipe  is  3/4". 


A.    Service  pipe  is  3/4".  3/4' 


B.  Meter 


C.  Laundry  tray 

0.  Water  heater  .> 

E.  Kitchen  sink  risers 

F.  Second  floor  risers 

G.  Second  floor  distribution  pipe 

H.  Air  chambers 
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WATER  SYSTEMS 
UNIT  II 


JOB^HEET  #1..R0UGH-IN  WATER  SUPPL^'  LINES  FOR  BATHTUBS 


EVALUATION :  Given  a  water  supply  line  above  or  below  a  bathroom  floor  level, 
manufacturer's  specifications,  and  access  to  plumbing  tools,  equipment  and 
supplies,  rough-in  1/2"  diameter  copper  water  supply  lines  for  a  shower,  bath,  and 
tub.  The  location  of  stubbed-out  lines  must  be  within  ^  1/2"  of  the  manufac- 
turer's specifications;  " 

I.  Tools  and  equipni^nt 

A.    Soldering  equipment 
8.    Rough-in  book 

C.  Tubing 

D.  -  Fittings  and  valves 

E.  Bath-shower  valve 

F.  Pipe  straps  and  nails 

G.  6' rule  or  steel  tape 

H.  Pencil 

I.  Safety  glasses 

II.  Procedure 

A.  Cut  in  and  solder  tee  on  main  hot  and  cold  water  lines 

B.  Connect  hot  and  cold  water  lines  for  tub  and  shower  bath  tc  main  line 
tees 

C.  Anchor  over-rim  filler  valve  in  bath  wall  at  proper  height  and  depth 

0.    Connect  hot  and  cold  water  lines  to  showerfiller  valve  with  cold  water  on 
right  facing  fixture 

E.  Anchor  and  support  tubing  as  necessary 

F.  Solder  and  anchor  shower  arm  riser 

G.  install  shower  arm 

H.  Cap  shower  riser  and  diverter  lines 

L     Check  with  instructor  for  evaluation  of  job 


WATER  SYSTEMS 
UNIT  II 

JOB  SHEET  #2-R0UGH.|N  WATER  SUPPLY  LINES  FOR  WATER  CLOSETS 

EVALUATION:  Given  a  previously  installed  cold  water  line  above  or  below  the 
floor  level,  fixture  manufacturer's  rough-in  specifications,  and  access  to  plunfibing 
tools,  equipment,  and  supplies,  rough-in  a  1/2"  diameter  copper  water  supply  line 
for  a  water  closet.  The  stubbed-out  supply  lines  must  be  located  within  jf  1/2'*  of 
the  manufacturer's  specifications.  Joints  must  not  leak. 

■  I.      Tools  and  equipment 

A.  6'  rule  or  steel  tape 

B.  Pencil 

C.  Rough-in  book 
0.  Soldering.tools 

E,  Tubing 

F,  Fittings 

G.  Air  chamber 

« 

H.  Pipe  straps  and  ngils  .   •  •  • 
!•  Hammer 

J.     Drilling  machine 
K.  DriU- 

\ 

II.      Procedure  \ 

A.  Mark  location  of  water  supply  line  on  a  wall 

(NOTE:  Normally,  supply  line  is  roughed-in  6"  left  of  center  of  fixture.) 

B.  Solder  tee  on  main  water  supply  line,  if  necessary 

C.  Connect  fixture  supply  branch  to  main  supply  tee 

D.  Install  air  chamber  on  fixture  supply  line,  If  required 

E.  install  supply  line  out  of  wall  at  correct  height  from  floor 
(NOTE:  Normally,  tubing  stiould  protrude  6"  out  of  wall.) 
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.    .    -  JOB  SHEET  #2 

X 

F.  Anchor  and 'support  supply  linei  with  pipe  straps 

G.  Cap  end  of  fixture  supply  line 

H.  jChecl<  with  Instructor  fbr  evaluation  of  job 

L  C lean  up  area  and  return  atl  tools  and  equipment 

c  .  * 

ctj  V  . 


/ 
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WATER  SYSTEMS 
UNIT  II 


JOB  SHEET  #3--R0UGH-IN  WATER  SUPPLY  LINES  FOR  VJATER  HEATERS 


EVALUATION:  Given  a  previously  installed  cold  water  line  abovd  or  below  the 
floor  level,  fixture  manufacturer's  rough-in  specifications,  and  access  to  plumbing 
tools,  equipment  and  supplies,  rough-in  a  3/4"  diameter  copper  water  supply  I'ne 
for  a  hot  water  heater.  The  stubbed-out  supply  line  must  be  located  withj^  1/2"  < 
of  the  manufacturer's  specifications.  Joints  must  not  leak. 


I.      Tools  and  equipment 

A.  6'  rule  or  steel  tape 

B.  Soldering  equipment 

C.  Tubing^ 

0.    Fittings  and  valves 

E.  Pipe  straps  and  nails 

F.  Hammer       —  ^ 
I.  Procedi4rB 

A.  .  Mark  location  of  water  supply  line  on  wall 

B.  Cut  in  and  solder  tee  on  main  supply  line,  if  necessary  ^  ^ 

C.  Connect  fixture  supply  branch  to  main  supply  tee 
0.    Install  supply  line  out  of  wall  at  correct  height 

(NOTE:  Normally,  tubing  must  protrude  6"  out  of  wall.) 

E.  Anchor  and  support  supply  line  as  necessary 

F.  Cap  end  of  fixture  supply  line 

G.  Check  with  instructor  for  evaluation  of  job 

H.  Clean  up  area  and  return  all  tools  and  equipment. 
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JOB  SHEET  #4~MAKE  WATER  PRESSURE  TESTS  ON  WATER  SUPPLY  SYSTEMS 


EVALUATION:  Furnished  the  necessary  tools,  equipment,  materials,  and  a  hy- 
drostatic pump,  test  the  water  supply  lines  in  a  building  for  leaks.  Evaluation  will 
include  correct  use  of  procedures  and  arcuracy  of  results. 


t.      Tools  and  equipment 

A.  Testing  apparatus 

B.  Pipe  caps  and  plugs  ^ 

C.  Pipi9  wrenches 

0.    Pipe  compound  or  tape 
II.  Procedure 

A.  Cap  or  plug  all  open  water  supply  points  in  building 

B.  Assemble  testing  apparatus 

C.  Connect  testing  apparatus  at  temporary  water  service  valve 

D.  Remove  cap  or  plug  from  uppermost  supply  point;  bleed  air  and  recap 

E.  Purge  air  from  system,  using  bleed  method 

F.  Apply  desired  pressure  to  system,  using  .^jmp 

G.  Close  gate  valve  nearest  pump;  observe  gauge  for  pressure  drop 
(NOTE:  If  drop  occurs,  check  system  for  Jeaks.) 

H.  If  no  drop  in  pressure  )ias  occurred,  note  pressure  reading  and  clo'^  second 
gate  valve 

L     Recheck  in  one  hour  by  opening  second  gate  valve  and  observing  pres^ 
sure  drop 

J.  Close  both  gate  valves 

K.  Remove  pump,  allow  system  to  ixwain  pressurized  24  hours  and  recheck 

L  Check  with  inst  jctor  for  evaluation  of  job 

M.  Clean  up-the  area  and  return  all  tools  and  equipment 


^  ^ 


1^1 


1  I 


V 


WATER  SYSTEMS 
UNIT  III 


NAME 


TEST 


1. .  Matcb'the  terms  on  the  right  to  the.correct  def initlpns  ordescriptlons. 


_a.  Any  link  between  contaminated  water  and 
potable  water  in  the  water  system 


b-.  Water  which  is  satisfactory  for  drinking 
^      and  domestic  purposes  * 

c.  The  depth  of  frost,  penetration  in  the  soil 


^d.  Amount^Jbf*  force  or  pressure  created  by 
the  depth  of  one  foot  of  water 

_e.  A  faucet  on  the  outside  of  the  building 
°to  which  a  garden  hose  can  be  attached 

_f.  A  full  opening  valve  installed  in  the  water  line 
wherever  a  cut  •off  is  required 

_g.  Flow  pressure  lo»^  caused  by  liquid  coming  in 
~   ,  contact  with  the  inside  of  the  pipe 


1 .  Pressure  head 

2.  Shut-off  valve 

3.  Potable  water 

4.  Sill  cock 

5.  Frost  line  > 

6.  Gross  connection 

f 

7.  Friction  loss 
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Identify  the  following  components  of  a  water  system  in  a  single-famify  dwelling. 
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Match  th«  compontnti  of  a  water  system  in  a  single-family  dwelling  on  the  right 
to  the  correct  functions. 


.3.  A  large  pipe,  buried  in  the  street,  which 
distributes  water  throughout  the  town  or  city 

.b.  Water  pipe  which  supplies  water  from  'the 
water  main  or  other  source  of  supply  to, 
the  building  served 

_c.  R'^cords  amount  of  water  consumed  by 
residence  or  dwelling 

^d.  A  valve  placed  in  the  service  line  at  or  near- 
the  curb  which  permits  easy  control  over  the  . 
system 

^e.  A  cylindrical  casting  placed  over  the  curb  stops 
to  allow  remote  openiiig  and  closing  of  the 
stop 

J.  Pipes  which  carry  water  from  the  service 
pipe  to  fixtures  in  the  building 

J.  A  «/e  installed  between  the  street  and 
the  water  meter 

_h.  Pipes  which  rise  vertically  from  a  horizontal 
pipe 

i.  A  valve  Installed  in  the  water  line  wherever  a 
cut  off  is  required 

j.  A  closed  section  of  pipe  or  coil,  or  a  patented 
device  designed  to  absorb  shock  caused  by  a 
rapidly  closing  valve  or  faucet;  this  prevents 
water-hammer  and  is  installed  at  time  of 
roughing  in 

^k.  A  valve  installed  in  the  service  pipe  at  the 
water  main 


1.  Shut-off  valve 

2.  Distribution  pipes 

3.  Water  meter 

4.  Water  main 

r 

5.  Curb  stop 

6.  Meter  stop 

7.  Air  chamber 

8.  Corporation  stop 

9.  Riser  pipes 

10.  Curb  box 

1 1.  Service  pipe 


Select  factors  to  consider  when  installing  a  hot  water  system  by  placing  an  "X"  in  the 
appropriate  blanks. 

 a.  Inlet  pipe  to  the  water  heater  must  be  at  least  as  large  as  the  outlet  pipe 


_b.  Hot  water  distribution  pipes  are  equal  in  sizing  and  design  to  the  cold  water 
distribution  pipe 


c.  Water  heater  is  located  according  to  source  of  cold  water  supply 

d.  Water  heater  is  located  according  to  source  of  fuel  supply 

e.  Main  hot  water  pipe  should  be  larger  in  size  than  the  main  cold  water  pipe 


Select  the  true  statements  about  sizing  of  pipes  in  residential  water  systems  by  placing 
an  "X"  to  the  left  of  the  statements  which  are  true. 

 a.  Water  pressure  increases  as  the  height  of  the  water  decreases 


b.  Distribution  pipes  vary  in  size  according  to  their  fixture  application 


c  Number  and  type  of  fittings  affect  water  pressure 


 d.  Water  pressure  is  increased  by  friction  loss  caused  by  the  water  coming  in 

contact  with  the  inside  of  the  pipe 

 e.  Most  town  or  city  water  supplies  are  disbursed  from  elevated  tanks  which 

distribute  the  water  by  gravity 

 f.  A  1"  column  of  water  will  create  .433  lbs.  per  sq.  inch  of  pressure  at  the 

base  of  the  column 

Distinguish  between  materials  used  for  pipes  and  materials  used  for  valves  in  water  pipe 
systems  by  placing  a  "P"  to  the  left  of  the  materials  used  for  pipes  and  a  "V"  to  the 
left  of  those  used  for  valves. 

(NOTE;  Some  materials  may  be  used  for  both  pipes  and  valves.) 
a.  Brass 


b.  Plastic 


c.  Copper 


d.  Galvanized  iron 


Select  the  true  statements  about  the  prevention  of  frozen  pipes  in  cold  weather  by 
placing  an  "X'*  to  the  left  of  the  statements  which  are  true. 

 a.  Avoid  installing  pipes  in  outside  walls 

 b.  Outside  building  pipe  lines  must  be  buried  above  frost  line 


c.  Avoid  installing  pipes  in  inside  walls 

d.  Insulate  pipes  in  crawl  spaces 


e.  Install  freeze-proof  type  hose  bibs 


fill. 


f.  If  pipe  is  insulted  in  an  area  subject  to  free2ing,  avoid  installing  a  drain  valve 
^g.  If  in  doubt,  insulate  or  relocate  pipes 
h.  Outside  building  pipe  lines  must  be  buried  below  frost  line 


8.    List  two  methods  of  preventing  contamination  of  water  systems  by  cross  connec* 
tions. 


•  b. 

9.  Describe  two  methods  of  testing  a  water  system  for  leaks, 
a.     Water  method 


b.    Air  method 


10.  Make  an  isometric  drawing  of  a  hot  and  cold  water  system  for  a  two-story  house. 

1 1.  Determine  pipe  sizes  for  a  hot  and  cold  water  system  for  a  two-story  house.. 
1 2/  Demonstrate  the  ability  to: 

a.  Rough-In  water  supply  lines  for  bathtubs. 

b.  Rough*in  water  supply  lines  for  water  closets, 
c     Rough-in  water  supply  lines  for  water  heaters. 

d.    Make  water  pressure  tests  on  water  supply  systems, 

(NOTE:  If  these  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 
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WATER  SYSTEMS 
UNITII 


AN5WERST0  TEST 


1.  a.  6 

b.  3 

c.  S 

2.  a.  Water  main  (city  main) 

b.  Corporation  coupling  and  valve 

c.  Curb  box 

d.  Curb  stop  valve 

e.  Service  pipe 

f .  »)Vater  meter 

g.  Water  meter  stop  valve 
4 


3.  a. 
b. 


11 


e.  10 

f.  2 

4.  a,  b,  c,  d 

5.  b,  c,  e,  f 

6.  a.  V 

b.  p,  V 

c.  p 

d.  p,  V 

7.  a,  d,  e,  g,  h 


d.  1 

e.  4 

f.  2 

h.  Main  water  line 

i.  Distribution  pipes 
].  Riser  pipes 

k.  Air  chambers 

I.  Water  heater 

m.  Water  conditioner 

g.  6 

h.  9 

i.  1 
j.  7 

8 


g.  7 
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a.     Fixtures  and  fittings  must  be  installed  to  provide  an  air-gap 


b.    Vacuum  breathers  must  be  provided  where  necessary 


9. 


Description  should  include: 


a. 


Water  method 


1 )  The  test  pressure  should  not  be  less  than  the  pressure  of  the  system  to  be 
used 


2)  Codes  usually  specify  that  water  for  these  tests  come  from  normal  source  of 
supply 

3)  Testing  from  the  normal  source  of  supply  requires  that  tne  plumbing  in- 
stallation be  connected  to  the  street  main  or  to  a  neighboring  residence 

b.    Air  method 

1 )  Test  pressure  is  usually  50  p.s.i.  for  4  hours 

2)  Pressure  gauge  must  be  supplied  and  attached  to  piping  installation  by 
plumber 

10.  Evaluated  to  the  satisfaction  of  the  instructor. 

11.  Evaluated  to  the  satisfaction  of  the  instructor. 

0 

12.  Performance  skills  evaluated  to  the  satisfaction  of  the  instructor. 
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JOINING  PIPES 
UNIT  III 


UNIT  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to  select  tools,  materials,  and 
equipment  necessary  to  join  pipe.  The  student  should  also  demonstrate  the  ability  to  join 
wrought  iron,  cast  iron,  copper,  and  plastic  pipe.  This  knowledge  will  be  evidenced  by 
correctly  performing  the  procedures  outlined  on  the  job  sheets  and  by  scoring  85  percent  on 
the  unit  test. 

SPECIFIC  OBJECTIVES 


After  completion  of  this  unit, the  student  should  be  able  to: 

1.  Match  terms  associated  with  joining  pipe  to  the  correct  definitions  or  descrip- 
tions. 

2.  Select  tools,  materials,  and  equipment  necessary  to  join  ^teel  pipe. 

3.  Sielect  tools,  materials,  and  equipment  necessary  to  join  cast  iron  pipe  by  the 
caulking,  compression,  and  no-hub  methods. 

4.  Select  tools,  materials,  and  equipment  necessary  to  join  copper  tubing  by  the 
sweat  joint,  compression,  and  flare  methods. 

5.  Select  tools,  materials,  and  equipment  necessary  to  join  P.V.C.  and  flex'bie  plastic 
pipe. 

6.  Demonstrate  the  ability  to: 

a.  Cut,  ream,  thread  and  join  a  piece  of  1"  galvanized  steel  pipe  to  a  1" 
galvanized  steel  fitting. 

b.  Measure,  cut,  and  join  oast  iron  pipe  to  a  cast  iron  fitting  using  the  caulking 
method. 

c.  Join  cast  iron  pipe  to  a  cast  iron  fitting  using  a  no-hub  joint. 

d.  Join  cast  iron  pipe  to  a  cast  iron  fitting  using  a  compression  joint. 

e.  Cut,  ream,  and  join  copper  tubing  using  the  sweat  method. 

f.  Cut,  ream,  and  join  copper  tubing  using  a  compression  joint. 

g.  Cut,  ream,  and  join  copper  tubing  using  a  flare  joint. 

h.  Cut,  ream,  and  join  copper  tubing  using  a  hammered  flare  joint. 
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i.  Cut,  ream,  and  join  P.V.C.  pipe  to  a  P.V.C.  fitting. 

j.  Cut,  reann,  and  join  flexible  plastic  pipe  with  insert  fittings. 

k.  Join  clay  pipe  with  couplings. 

i.  Wipe  clay  pipe  joints. 

m.  Cut  cast  iron  soil  pipe  with  snap-type  chain  cutter, 

n.  Bend  copper  tubing  with  a  spring  bender, 

o.  Thread  steel  pipe  with  adjustable  qiie. 

p.  Join  cast  iron  pipe  to  clay  pipe. 


JOINING  PIPES 
UNIT  III 

SUGGESTED  ACTIVITIES 

Instructor: 

A.  Provide  student  with  objective  sheet. 

B.  Prc^yide  student  with  information  and  job  sheets. 

C.  Make  transparencies. 

0.    Discuss  unit  and  specific  objectives. 

E.  Discuss  information  sheets. 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G.  Review  the  proper  use  and  care  of  the  air  acetylene  torch. 
W.    Give  test 

Student: 

A.  Head  obje;:tive  sheet. 

B.  Study  information  sheet 

C.  Complete  job  sheets. 

D.  Take  test. 

INSTRUCTIONAL  MATERIALS 

Included  in  this  unit; 

A.  Objective  sheet 

B.  Information  sheet 

C.  Transparency  masters 

1.  TM  1-Tools  for  Cutting  and  Threading  Iron  Pipe 

2.  TM  2-Tools  to  Join  Cast  Iron  Pipe  by  the  Caulking  Method 

3.  TM  3--Tools  to  Join  Cast  Iron  Pipe  by  the  Compression  Method 

4.  TM  4-Tools  to  Join  Cast  Iron  Pipe  by  the  No-Hub  Method 


5.  TM  5-Tools  to  Join  Copper  Tubing  by  the  Sweat  Joint  Method 
TM  6"Toolf;  to  Join  Copper  Tubing  by  the  Compression  Method 

7.  TM  7-Tools  to  Join  Copper  Tubing  by  the  Flare  Method 

8.  TM  8--Tools  for  Malcing  P.V.C.  Joints 
Job  sheets 

1.  Job  Sheet  #1-Cut  Ream.  Thread,  and  Join  a  Piece  of  One  Inch  Gal- 
vanized Steel  Pipe  to  a  One  Inch  Fitting 

2.  Job  Sheet  #2"Measure.  Cut,  and  Join  Cast  Iron  Pipe  to  a  Cast  Iron 
Fitting  Using  the  Caulking  Method 

3.  Job  Sheet  #3"Join  Cast  iron  Pipe  to  a  Cast  Iron  Fitting  Using  a  No-hub 
Joint 

4.  Job  Sheet  #4~Join  Cast  Iron  Pipe  to  a  Cast  iron  Fitting  Using  a  Com- 
pression Joint  < 

5.  Job  Sheet  #5-Cut,  Ream,  and  Join  Copper  Tubing  Using  the  Sweat 
Method 

6.  Job  Sheet  #6"Cut,  Ream,  and  Join  Copper  Tuoing  Using  a  Compres- 
sion Joint 

7.  Job  Shsnt  #7"Cut,  Ream,  and  Join  Copper  Tubing  Using  a  Flare 
Joint 

8.  Job  Sheet  #8"Cut,  Ream,  and  Join  Copper  Tubing  Using  a  Hammered 
Flare  Joint 

9.  Job  Sheet  #9"Cut,  Ream,  and  Join  P.V.C.  Pipe  to  a  P.V.C.  Fitting 

10.  Job  Sheet  #10"Cut,  Ream,  and  Join  Flexible  Plastic  Pipe  With  Insert 
Fittings 

11.  Job  Sheet  #1  l-Join  Clay  Pipe  with  Couplings 

12.  Job  Sheet  #12-Wipe  Clay  Pipe  Joints 

13.  Job  Sheet  #13"Cut  Cast  Iron  Soil  Pipe  with  Snap-type  Chain  Cutter 

14.  Job  Sheet  #14"Bend  Copper  Tubing  With  a  Spring  Bender 

15.  Job  Sheet  #15-Thread  Steel  Pipe  With  Adjustable  Die 

16.  Job  Sheet  #16--Join  Cast  Iron  Pipe  to  Clay  Pipe 
Test 

Answers  to  test 
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Unit  References:  ' 

A.  Blankenbaker,  Keith  E.  Modern  Plumbing.  South  Holland,  III:  Goodheart- 
WillcoxJ978.  . 

B.  Slater,  Harry.  Plumbing  1  and  2.  Albany,  New  York:  Delmar  Publishing, 
1958. 

C.  Bureau  6f  Naval  Personnel.  Tools  and  Their  Uses,  Rate  Training  Manual. 
Washington,  D.C.:  U.S.  Gov't  Printing  Office,1971. 


'     JOINING  PIPES 
UNIT  III 

«» 

INFORMATION  SHEET 
Terms  and  definitions  or  descriptions 

A.  Caul  king-Method  of  joining  cast  iron  pipe  fittings  using  lead  and  oakum 

B.  Sweating-Method  of  joining  copper  tubing  using  flux  and  solder  applied 
with  heat  & 

C.  Threading-Cutting  spiral  grooves  on  the  end  of  pipe  to  facilitate  joining  with 
a  fitting  or  another  pipe 

D.  Cementing-Method  of  using  a  solvent  to  join  P,V,C.  pipe 

E.  Insert  joining^-Method  of  joining  flexible  plastic  pipe 

F.  Reaming- Removing  burrs  from  inside  edge  of  pipe 

G.  No-hub-Type  of  cast  iron  pipe  to  be  joined  by  special  fittings 

H.  Nepprene  gasket-Insert  in  cast  iron  hub  which  makes  up  part  of  a  water 
tight  compression  joint 

I.  Hub-Expanded  end  of  cast  iron  pipe  which  receives*  the  end  of  pipe  or 
fitting  ^  \ 

(NOTE:  The  "hub"  is  sometimes  referred  to  as  the  "bell".) 

J.     Spigot  end-End  of  fitting  or  pipe  which  is  inser'ted  into  hub  (or  bell) 

K.    Pipe  compound  (dope)-Substdnce  applied  to  pipe  threads  to  help  seal 
theloint  ,  .  v  ' 

L    Teflon  tape-Tape  used  as  a  joint  sealant  in  place  of  pipe  compound 

Tools^  materials  and  equipment  necessary  to  join  wrought  iron  pipe  (Trans* 
parency  1) 

A.  Cutter 

B,  Reamer 
C  Pipe  vise 
0,  Oil  can 

E.  Adjustable  stock-and<lie  set 

F.  Pipe  compound  or  tape 


■A 
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INFORMATION  SHEET 

G.  Pipe  wrench 

H.  Pipe 

I.  Fitting 

Tools,  materials,  and  equipment  necessary  to  join  cast  iron  pipe 

A.  Oulking  method  (Transparency  2) 

1 .  Soil  pipe  cutter 

2.  Caulking  irons 

3.  Yarning  irons 

4.  Cut-off  chisel 

< 

5.  Lead  pot 

6.  Furnace 

7.  Ladle 

8.  Hammer  « 

9.  '  -Asbestos  joint  runner 
10.  Lead 

1 1..  Oakum 
t2.  Pipe 

13.  Fitting 

14.  Safety  glasses 

B.  Compression  method  {Transparency  3) 

1.  Neoprene  gasket 

2.  Gasket  lubricant 

3.  Lead  hammer 

4.  Pipe  puller 
Pipe 

6.   Fitting  62o 


INFORMATION  SHEET 

C.  '*No-hub  method  (Transparency  4) 

1.  Neoprene  gasket 

2.  Stainless  steel  shield-anc^-clamp  assembly 

3.  '  Approved  torque  wrench 

4.  Pipe 

5.  Fitting 

Tools,  materials,  and  equipment  necessary  to  join  copper  tubing 

A.  Sweat  joint  method  (Transparency  5) 

1.  .  Tubing  cuiter  / 

2.  Reamer 

3.  Sand  cloth,  emery  cloth,  stpcl  wool 

4.  Flux  with  brush 

5.  Wire  solder 

6.  T^rch 

7.  Type  B  gas  tank  with  wrench 

8.  Striker 

9.  Wiping  cloth 

10,  Tubing 

11,  Fitting 

12,  Fire  extinguisher 

B.  Compression  method  (Transparency  6) 

1.  Tubing  cutter 

2.  Reamer 

3.  Fitting 

4.  Open-end  wrench  or  flare-nut  wrench 

5.  Adjustable  open  end  wrench 

6.  Tubing 


INFORMATION  SHEET. 

C    Flare  method  (Transparency  7) 

1.  Tubing  cutter 

2.  Reamer 

3.  Flaring  tool  and  block 

4.  Open-end  wrench  or  flare-nut  wrench 

5.  Adjustable  wrench 

6.  Tubing 

7.  Fitting 

8.  Hammer  type  flaring  tool 

9.  Swaging  tool 

Tools,  materials,  and  equipment  necessary  to  j'oin  P.V.C.  and  flexible  plastic  pipe 
(Transparency  8) 

A.  P.V.C.  pipe 

1.  P.V.C.  pipe  cutter  or  handsaw 

2.  Reamer  or  knife 

3.  Cleaning  solvent  with  brush 

4.  Solvent  cement  with  brush 

5.  Pipe 

6.  Fitting 

7.  Wiping  cloth 

B.  Flexible  plastic  pipe 

1 .  Pipe  cutter  or  handsaw 

2.  Reamer  or  knife 

3.  Pipe 

4.  Fitting 
•  5.  Clamp 

6.  Screwdriver 

7,  Socket  wrench 


Tools  For  Cutting 
and  Threading  Iron  Pipe 


Joining 


Tools  to  join  Cast  Iron  Pipe 
by  the  Caulking  IVIethod 

rning  Iron 


ERIC 


Packing  Iron 


Inside  Caulking 
Iron 


ide  Caulking 


Pipe  Cutter 


Oakum 


Caulking  Hoiomer 


3 


Cut-Off  Chisel 


Asbestos  Joint  Runner 


Furnace 


Lead  Pot 


Lead  Hammer 
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Tools  to  Join  Cast  Iron  Pipe  by  the  Compression  Method 
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Tools  to  Join  Cast  Iron  Pipe  by 
the  No-Hub  Method  ' 


Stainless  Steel  Shield 
and  Clannp  Assembly 


Neoprene  Gasket 

1 . 


Assembly  of  a  no*hub  soil  pipe  joint:  |  Detach  the  neoprene  sleeve 
from  the  stainless  steel  clamp  assembly. 


\ 

Assembly  of  a  no-hub  soil  pipe  jointi  iSlide  the  stainless  steel  clamp 
assembly  onto  the  pipe. 


\ 

Fitting] 


Assembly  of  a  no-hub  soil  pipe  joint:!  Insert  the  spigot  ends  of  the 
fitting  into  the  neoprene  gasket  until]  they  butt  against  the  separator 
ring  J 
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Tools  to  Join  Copper  Tubing  by  the  Sweat  Joint  IVIethod 


ERIC 
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Tools  to  Join  Copper  Tubing  by  Compression  IVIethod 


Fittings 
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Tools  to  Join  Cojiper  Tubing  by  tbe 

Flare  Metbod 

 .       ^Nut   ^  /  ' 


Flare 


1 


T 

Tubing 


Flare  Connection 


Swaging  Tool 


Hammer  Type  Flaring  Tool 


Yoke  and  Screw 
Flaring  Tool 


Ball  Peen  Hammer 


ERIC 
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Copper  Tubing  Cutter 


Flared  Fittings 


T|Flare-to-Flare 
to  male  pipe  thread). 


Male  L 


64 


r. 


Tools  For  Making  P.V.C.  Joints 


P.V.C.  Cement 


Natural  Bristle  or 
Nylon  Brush 


Knife 


P.V.C.  Cleaner 


Handsaw 


Clean  Towels 
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JOINING  PIPES 
UNIT  III 


JC  J  SHEET  #1-CUT,  REAM,  THREAD,  AND  JOIN  A  PIECE  OF 
ONE  INCH  GALVANIZED  STEELPIPETOAONE  INCH  FITTING 


EVALUATION:  Given  access  to  tools,  equipment  and  materials,  cut,  ream,  thread 
and  join  a  piece  of  one  inch  galvanized  steel  pipe  to  a  one  inch  fitting.  The  in-  . 
structor  will  evaluate  the  usq  of  correct  methods,  neatness,  and  general  appear- 
ance. 


Tools  and  materials 

A.  Die  ,  . 

B.  Die  stock 

C.  Pipe  vise 

D.  Flat  file 

E.  Oil  can  (cutting  oil) 

F.  Steel  pipe 

(NOTE:  Ask  the  instructor  what  type  and  size  of  steel  pipe  to  use  for 
this  job.) 

G.  Pencil 

H.  Shop  towel 

I.  Safety  glasses 
J.  Pipe  cutter 
K.  Reamer 
Procb  *Mre 

A.  ^  Put  on  safety  glasses  and  gather  tools  and  equipment 

B.  Secure  pipe  in  vise 

C.  Mark  place  for  cut  with  pencil 

D.  Open  pipe  cutter  until  it  will  fit  over  pipe 
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JOB  SHEET  #1 

E.     Locate  cu\ter  wheel  on  the  pencil  mark  (Figure  1 ) 
FlGUREli 


F.    Snug  cutter  up  to  pipe  by  rotating  screw  handle  (Figure  2) 

(NOTE:  Don't  overtighten  as  thjs  can  break  cutter  wheel.) 
FIGURE2 


G.     Rotate  cutter  counterclockwise  to  start  groove  {Figure  3) 
FIGURE  3 


H.     Tighten  cutter  hand  1/4  of  a  turn  for  each  full  revolution  around  the  pipe 
(NO''"E:  OvertiLjhtening  can  cause  cutters  to  break,) 


ERIC 


6i 


f 


J. 


L 
M. 


JOB  SHEET  #1 
Continue  process  until  pipe  is  cut 

(CAUTION:  When  cutting  short  pieces  of  pipe  be  careful  not  to  cut  your 
arm  while  rotating  the  cutter  around  the  pipe.) 

Clean  pipe  and  cutter  with  shop  towel 

Insert  reamer  tip  in  pipe  {Figure  4) 


FIGURE4 

1 

Apply  light  forward  pressure  to  push  reamer  into  pipe 
Start  rotating  reamer  {Figure  5) 

(NOTE:  Reamer  should  bite  instantly  if  proper  pressure  is  applied.  Reamer 
can  be  damaged  if  rotated  in  the  wrong  direction.) 

FIGURES' 


N,    Rotate  reamer  until  burrs  are  removed  (Figure  5) 

(NOTE:  This  is  a  developed  skill;  the  reamer  can  be  pulled  out  and  your 
progress  inspected.) 

0,    Pull  reamer  back  while  continuing  to  rotate  (Figure  6) 

(NOTE:  This  prevents  the  reamer  from  leaving  a  burr.) 

Figure  6 


JOB  SHEET  #1 


P.  Clean  reamer  with  shop  towel 

Q.  Lubricate  end  oif  'pipe  with  cutting  oil 

R.  Place  die  in  die  stock  and  secure 

S.  Place  die  on  pipe 

T.  Start  die  straight  on  the  pipe 

U.  Press  die  on  pipe  evenly  and  turn  the  die  (Figure  7) 
FIGURE  71 


V.    Apply  plenty  of  cutting  oil  while  turning  the  die 

(NOTE:  Place  a  container  under  pipe  vise  to  catch  dripping  oil.) 

W,    Continue  this  procedure  until  the  desired  anr^ount  of  threads  have  been 
cut 

X.    Release  die  by  turning  ratchet  lock  180'' 

Y,     Remove  die  by  turning  counterclockwise 

(NOTE:  Hold  onto  the  die  stock  firmly  while  removing  it  so  as  not  to 
drop  it  when  it  comes  to  the  end  of  the  threads.) 

Z,     Clean  threads  with  a  brush 

(C/,UTION:  Do  not  use  compressed  air  for  cleaning,) 

AA,  Have  instructor  inspect  work 

BB.  Clean  up  tools  and  put  them  away,  and  clean  the  area 
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JOINING  PIPES 
UNIT  III 


JOB  SHEET  #2"MEASURE,  CUT,  AND  JOIN  CAST  IRON  PIPE 
TO  A  CAST  IRON  FITTING  USING  THE  CAULKING  METHOD 


EVALUATION:  Given  access  to  tools,  equipment  and  materials,  measure,  cut, 
and  join  cast  iron  pipe  to  a  cast  iron  fitting  using  the  caulking  method.  The 
instructor  will  evaluate  the  use  of  correct  methods  &  tools,  general  appearance, 
and  neatness.  

•  - 

i.      Tools  and  materials 

A.  6'  rule 

B.  Pipe  cutter 

C.  Yarning  irons 

D.  Caulking  irons 

E.  Lead  pot 

F.  Furnace 

G.  Ladle 

H.  Hammer 

I.  Joint  runner 

J.  Lead 
K,  Oakum 
L  Pipe 
M,  Fitting 

N,    Safety  glasses  (face  shield  works  well  for  this  operation) 
II.  Procedure 

A.     Vertical  position 

1,   Measure  and  mark  pipe  (Figure  1) 


JOB  SHEET  #2 


(NOTE:  Cast  iron  pipe  with  hubs  are  measured  from  the  shoulder  of 
the  hub.) 

FIGURE  1 

^yt  f   


I  <  Measurement  of  Fill  Piece  »} 

s 

I  ^  Measurement  of  cut  piece  ( 

Cut  pipe 

(NOTE:  Keep  cutters  lined  up  straight  around  the  circumference  of 
the  pipe.) 

Wipe  hub  and  spigot  ends  of  pipe  and  fitting  dry  of  any  foriegn  matter 

(CAUTION:  Moisture  in  a  caulking  operation  can  cause  a  serious 
explosion.) 

Cut  lead  pigs  into  manageable  sizes  (Figure  2) 
FIGURE2 


Place  lead  pot  on  furnace  and  fill  with  lead 
Light  furnace  and  adjust  flame  (Figure  3) 


JOB  SHEET  #2 


(CAUTION:  Furnace  should  be  placed  in  a  safe  place.) 


7.  Cut  oakum  into  manageable  lengths,  about  30" 

8.  Place  spigot  end  of  fittng  into  hub  (bell)  of  pipe  (Figute  4) 

(NOTE:  Check  that  the  spigot  is  centered  in  hub.) 
FIGURE  4. 


Right  Way  Wrong  Way 


9.   Yarn  in  the  oakum  to  about  1 "  of  thn  top  of  the  hub,  using  a  yarning 
iron  (Figure  5) 


JOB  SHEET  #2 


(NOTE:  Using  a  packing  tool,  occasionally  tamp  the  oakum  doWn 


tight.) 
FIGURE  5 


10.  Warm  the  ladle  on  lop  of  the  furnace  to  remove  any  moisture  and 
to  prevent  the  lead  from  sticking 

11.  Carefully  skim  any  slag  from  the  surface  of  the  lead  pot  and  discard 
(CAUTION:  Discard  slag  to  a  place  where  it  will  not  endanger  anyone.) 

12.  Using  the  ladle,  dip  out  lead  from  the  lead  pot  and  fill  the  joint  even  to 
the  hub 

(NOTE:  Pour  quickly  to  avoid  cooling  of  the  lead  causing  a  unde- 
sirable pour.)  (Figure  6) 


FIGURES 


13.   Shut  the  furnace  off  if  no  more  joints  are  to  be  poured 
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^OB  SHEET  #2 


14.  Using  an  outside  caulking  iron,  move  the  iron  slowly  around  the  outside 
edge  of  the  lead,  tannping  firnnly  with  a  snnall  ball  peen  hannnner  (Figure 
7) 


FIGURE  7 


\ 


^^^^j    Caulking  Iron  is  used  to  Compact 
Lead  into  Joint 


ide  Caulking  Ironi 


f  Inside  Caulking  Ironj 


ir.   Using  an  inside  caulking  iron,  move  the  iron  slowly  around  the  inside 
edge  of  the  lead,  tamping  firmly  with  a  small  ball  peen  hammer 

(NOTE:  Do  not  strike  the  caulking  iron  too  hard  because  the  cast 
iron  hub  might  crack.) 

16.   Clean  up  the  area  and  put  the  tools  away 

(CAUTION:  Use  care  in  handling  the  hot  lead  pot  and  furnace,) 

Horizontal  position 

1,  Prepare  tools,  equipment  and  materials  for  vertical  position  joint 

2,  Position  pipe  and  fitting  in  horizontal,  level  position 

(NOTE:  If  caulking  is  to  be  done  on  ground  level,  a  small  hole  must  be 
made  under  joining  area.) 

3,  Yarn  in  the  oal<um  as  in  the  vertical  position  joint 

(NOTE:  Keep  pipe  and  joint  together.  Pipe  and  fitting  can  be  easily 
pushed  apart.) 

4,  Check  pipe  and  fitting  for  straightness 

(NOTE:  A  level  is  necessary  to  establish  correct  pitch  but  "eye-balling" 
is  generally  sufficient  for  straightness.) 


5 


JOB  SHEET  #2 


Wrap  joint  runner  around  spigot  end  of  fitting  and  clamp  tightly 
at  top 

(NOTE:  Place  small  amount  of  oakum  under  clamp  to  prevent  molten 
lead  from  escaping.) 

Pour  lead  into  opening  provided  by  runner  and  clamp  (Figure  8) 
<NOTE:  Pour  rapidly  in  order  to  assure  a  good,  even  pour) 


Return  remaining  lead  (in  ladle)  to  lead  pot  and  shut  off  furnace 
Caulk  joint  as  in  vertical  position  using  inside  and  outside  caulking  irons 


Clean  up  area  and  put  tools  away 


(CAUTION:  Use  care  in  handlitig  the  hot  lead  pot  and  furnace.) 
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JOINING  PIPES 
UNIT  III 


JOB  SHEET  #3--J0lN  CAST  IRON  PIPE  TO  A  CAST  IRON 
FITTING  USING  A  NO-HUB  JOINT 


EVALUATION:  IGiven  access  to  tools,  equipment  and  materials,  join  cast  iron 
pipeto  a  cast  iron  fitting  using  a  no-hub  joint.  The  instructor  will  evaluate  the 
tightness  of  the  joint,  methods  and  tools  used,  and  general  neatness  of  the  job. 

I.  Tools  and  materials 

I 

A.  Neoprene  gasket 

B.  Stainless  steel  s|iield*and*clamp  assembly 
C   Socket  wrench 

D.  Pipe 

E.  Fitting 

II.  Procedure 

A.  Place  neoprene  gasket  over  one  end  of  pipe 
(NOTE:  In  this  method  of  joining,  no  hubs  are  used.) 

B.  Place  the  stainless-steel  shield*and-clamp  assembly  over  the  end  of  the  other 


pipe  (Figure  1) 


FIGURE  1 


C.     Fit  ends  of  the  pipes  against  the  molded  shoulder  inside  the  gasket 


(NOTE:  Pipe  ends  must  fit  snugly.) 


JOB  SHEET  #3  

Slide  shield-and'Clamp  assembly  'over  gasket  and  tighten  clamps  (Figure 
2) 

(NOTE:  A  special  torque  socket  wrench  is  available  for  tightening  clamps.) 
FIGURE  2 


Clean  up  area  and  put  tools  away 
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JOINING  PIPES 
UNIT  III-  - 


JOB  SHEET  #4-.J0IN  CAST  IRON  PIPE  TO  A  CAST  IRON 
FITTING  USING  A  COMPRESSION  JOINT 


I 


EVALUATION:  Given  access  to  tools,  equipment  and  materials,  join  cast  iron  / 
pipe  to  a  cast  iron  fitting  using  a  compression  joint.  .Evaluation,  will  include- 
correct  methods  and  tools  used,  neatness  of  ihe  job  and  general  appearance. 


I. 


II. 


Tools  and  materials 
A.    Neoprene  gasket 
6.    Gasket  lubricant  w/brush  . 

C.  Lead  hammer 

D.  Pipe  puller  ^ 

E.  Fitting 

F.  Pipe 

G.  Wiping  cloth  ^ 

H.  Safety  glasses  % 
Procedures 

A.  Clean  hub  of  pipe  and  spigot  end  of  fitting 

(NOTE:  Spigot  end  of  p'ipe  and  fittings  for  compr^^ssion  joining  have  no 
bead  or  ridge.) 

B.  Insert  gasket  into  hub  (Figure  1 ) 


FIGURE  1 


JOB  SHEET  #4 


,  Coat  gdsket  and  spigot  end  of  fitting  witli  lubricant 

(NOTE:  Always  use  proper  lubricant  in  order  to  avoid  gasket  deteriora- 
tion.) 

Stand  pipe  In  vertical  position  and  start  spigot  end  of  fitting  into  gasket 

(CAUTION:  "Weight"  of  fitting  and  pipe  must  be  the  same;  an  -extra 
heavy"  fitting  will  not  fit  into  a  "mediunn"  hub.)  ( 

With  someone  holding  tho  pipe  and  'itting,  drive  the  fitting  into  the  hub 
with  a  lead  hammer  (Figures  2,and  3- 

(NOTE:  Lead  hammer  can  be  'Made  from  a  12"  piece  of  3"  cast  iron  as  a 
mold,  and  a  3'  piece  of  1 "  wrought  iron  pipe  as  a  handle.) 


To  join  pipe  to  pi^^e  or  pipp  to  fittings,  proceed  through  steps  A,  B,  and  C 

With  the  pipes  lying  on  the  floor  or  ground,  start  the  spigot  end  into  the 
gasket 


JOB  SHEET  #4 


H.  Clamp  one  end  of  the  pipe  puller  to  the  spigot  end 

I.  Drop  the  yoke  end  of  the  pipe  puller  behind  the  hub 

J.     Pull  the  handle  of  the  puller,  drawing  the  spigot  into  the  hub  (Figure  4) 
(NOTE:  This  operation  may  have  to  be  repeated  in  order  to  insure  a  tight 


* 
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JOINING  PIPES 
UNIT  Hi 


JOB  SHEET  #5*-CUT,  REAM,  AND  JOIN  COPPER  TUBING  USING  THE  SWEAT  METHOD 


EVALUATION:  Given  access  to  tools,  equipment  and  materials,  cut,  ream  and 
.   "join  copper  tubing  using  the  sweat  method.  Evaluation  will  include  safety  pre- 
cautions used,  correct  methods  and  tools  used,  neatness  and  general  appearance  of 
job. 


A.  Tubing  cutter 

8.  Reamer 

C.  Sand  cloth,  emery  cloth,  steel  wool 

D.  Flux 

E.  Torch 

F.  Gas  tank  w/wrench 

G.  Striker 

H.  Wire  solder 

I.  Wiping  cloth 
J.  Tubing 

K.  Pitting 

L  Colored  safety  glasses 
II.  Procedure 

A.  Put  on  colored  safety  glasses 

B.  Cut  tubing  to  desired  length 

C.  Ream  end  of  cut  tubing  . 

D.  Clean  tubing  ena  with  sand  cloth 

E.  Clean  fitting  soci<et  with  sand  cloth 


I. 


Tools  and  materials 


JOB  SHEET  #5 


F.    Apply  thin  coat  of  flux  to  tubing  end  and  fitting  socket  (Figure  1) 
(NOTE:  A  small  brush  used  to  apply  the  flux  helps  to  keep  out  dirt.) 
FIGURE  1 


G.  Insert  tubing  end  into  fitting  socket  • 

(NOTE:  Twist  the  tubing  while  inserting  in  order  to  spread  the  flux  evenly.) 

H.  Clean  away  excess  flux  with  cloth 

I.  Carefully  secure  tubing  and  fitting  in  vise 
J.     Light  and  adjust  torch  (Figure  2)  ^ 

(NOTE:  Always  use  a  str'ikor.)     /  ^jit^^^ 


(NOTE:  The  inner  brue^cone  of  the  flame  should  be  about  1/8"  away  from 
the  fitting.)  "X^ 


K.    Apply  heat  to  Titting  Figure  3) 


FIGURE  2 


FIGURE  3 


ERJC 
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JOB  SHEET  #5 

Move  the  torch  flame  around  the  entire  joint 
Apply  solder  (Figure  4) 

(NOTE:  Amount  of  solder  is  determined  by  size  of  tubing,  i.e.,  1/2"  tubing 
will  need  approximately  1/2"  wire  solder,  and  3/4"  tubing  3/4"  wire  solder.) 

FIGURE  4 


P. 
Q 

R. 


N.    Discontinue  heat  ar.d  solder  application  when  solder  flows  from  joint 
0.    If  necessary,  wipe  excess  solder  off  v^ith  cloth  (Figure  5) 
FIGURES 


V 


? 


Turn  off  torch  W 
Allow  solder  to  cool 

(NOTE:  Do  not  apply  watt/r  to  cool  the  fitting 
Clean  up  area  and  put  tools  away 


ERIC 
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JOINING  PIPES 
UNIT  III 


JOB  SHEET  #6-CUT,  REAM,  AND  JOIN  COPPtR  TUBING 
USING  A  COMPRESSION  JOINT 


EVALUATION;  Given  access  to  tools,  equipment  and  materials,  cut,  ream  and 
join  copper  tubing  using  a  compression  joint.  Evaluation  will  include  safety 
precautions  used,  correct  methods  and  use  of  tools,  and  yeneral  appearance  of  the 
job. 


I.      Tools  and  materials 


A. 

Tubing  cutter 

B. 

Reamer 

C. 

Fitting 

C. 

Tubing 

E. 

Open-end  wrench  or  flare-nut  wrench 

F. 

Adjustable  wrench 

11.  Procedures 

A.  Cut  tubing  to  desired  length 

B.  Slip  fitting  nut  and  sleeve  over  end  of  tubing 

C.  Ream  end  of  tubing  (Figure  1) 

{NOTE:  If  tubing  is  reamed  before  installing  fitting  sleeve,  the  sleeve  might 
not  fit  over  end  of  tubing.) 

FIGURE  1  •  s  • 


D.  Insert  end  of-  tubing  into  fitting  '  , 

(NOTE:  Tubing  end  must  fit  snugiy  against  bottom  of  fittirig  ^\ocket,) 

E.  Slide  fitting  nut  and  sleeve  up  ngainst  threaded  end  of  fitting 


JOB  SHEET  #6 

F.    Make  up  nut  hand-tight  on  fitting  (Figure  2) 
FIGURE.2' 


Flared  Tubing 


Nut. 


Hold  body  of  fitting  with  adjustable  wrench 

H.    Turn  fitting  nut  with  tiare-nut  wrench  or  open-end  wrench 

(NOTE:  Keep  tubing  tight  against  bottom  of  fitting  socket  while  tight- 
ening nut.) 

L     Complete  tightening  of  nut  on  fitting 

J,     Duplicate  process  on  other  end  of  fitting 

K.    Clean  up  area  and  put  tools  away 
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JOINING  PIPES 
UNIT  III 


JOB  SHEET  r7-CUT.  REAM,  AND  JOIN  COPPER  TUBING 
USING  A  FLARE  JOINT 


EVALUATION:  Given  access  to  tools,  equipment,  and  materials,  cut,  ream  and 
join  copper  tubing  using  a  flare  joint.  Evaluation  will  inglude  safety  precautions 
used,  correct  methods  and  use  of  tools,  and  general  appearance  of  the  job. 

L      Tools  and  materials 

A.  Tubing  cutter 

B.  Reamer 

C.  Flaring  tool  and  block 

D.  Tubing 

E.  Fitting 

F.  Adjustable  wrench 

G.  Open-end  or  flare-nut  wrench 
11.  Procedure 

A.    Measure  and  cut  a  desired  length  of  tubing 


2.  Turn  a  few  revolutions  and  then  tighten  a  little  more 

3.  Confinue  to  tighten  e  Mttle  at  a  t'me  while  turning  cutter 

(NOTE:  Cutter  should  nc'c  be      tight  that  it  bends  the  end  of  the 


1.  Place  cuner  on  tubing;do  not  overtighten  {Figure  1) 


FIGURE  1 


tubing.) 


^  flare  nui  :>v8r  end  of  tubing 


JOB  SHEET  #7 

C.  Ream  the  end  of  the  tubing 

1.  Do  not  overream;  just  remove  the  burr 

2.  Point  end  of  tubing  sli;,litly  downward  while  reaming  to  allow  chip 
to  fall  out 

D.  Place  tubing  in  flaring  block 

E.  Extend  end  of  tubing  above  the  block  face  about  1/3  the  depth  of  the 
block  chamfer  (Figure  2) 


•  FIGURE2 


F.  Secure  tubing  in  flaring  block 

G.  Place  flaring  tool  on  block 

(NOTE:  Flaring  tool  must  bt  kept  oiled  and  clean.) 

H.  Tighten  cone  into  tubing  a  few  turns  and  then  back  it  out 

I.  Continue  the  tightening  and  loosening  process  until  the  flare  is  made 

1N0TE:  This  process  tends  to  make  a  smooth,  polished  flare  and  will  lessen 
the  chances  of  work  hardening  xhe  tubing.) 

J.     Do  not  overtighten  the  flaring  tool 

(NQTF:  This  wi!!  n«usp  thfi  tubing  to  wash-nut  and  possihiv  cause  th« 
flare  to  split.) 

R'"MO>;e  flaring  tool  from  block 
L,     Re.r. jve  tubing  from  flaring  block 
M.    Check  fit  of  flare  to  seat  of  fiare  nut 
N,    Secure  flare  nut  tightly  to  flare  fitting 
0,    Duplicate  process  on  other  end  of  flare  fitting 
P.     Clean  up  area  and  put  tools  cIa/jv 


ERIC 


JOINING  PIPES 
UNIT  III 


JOB  SHEET  #8-CUT,  REAM,  AND  JOIN  COPPER  TUBING 
UriNG  A  HAMMERED  FLARE  JOINT 


EVALUATION:  Given  access  to  tools,  equipment,  and  materials,  cut,  ream,  and 
join  copper  tubing  using  a  hammered  flare  joint.  Evaluation  will  include  safety 
precautions  used,  correct  methods  and  use  of  tools,  and  general  appearance  of  the 

job.  

L      Tools  and  material;; 
'    A,    Tubing  cutter 

B.  Reamer 

C.  Flaring  tool 

D»    Small  ball  peen^hammer  ^ 

E.  Fitting 

F.  Tubing 

G.  Adjustable  wrench 

H.  Open-end  or  flare  nut  wrench  . 

» 

W.  Procedure 

A.  Measure  and  cut  a  desired  length  of  tubing 

1.  Place  cutter  on  tubing,  do  not  overtighten 

2.  Turn  a  few  revolutions  and  then  tighten  a  little  more 

3.  Continue  to  tighten  a  little  at  a  time  while  turning  cutter 

(NOTE:  Cutter  should  not  be  so  tight  that  it  bends  the  end  of  the 
tubing,) 

B.  Slip  flare  nut  over  end  of  tubing 

C.  Ream  the  end  of  the  tubing 

1 .  Do  not  over-ream;  just  remove  the  burr 

2.  Point  end  of  tubing  slightly  downward  while  reaming  to  allow  chips  to 
fall  out 

D.  Carefully  clean  ii  side  end  of  tubing 


JOB  SHEET  #8 


Carefully  clean  f Idling  tool 

(NOTE:  Flaring  tool  should  be  cleaned  and  oiled  Jsef ore  and  after  use.) 

Place  enci  of  flaring  tool  in  end  of  pipe  (Figure  1) 
FIGURE  1 


Holding  tubing  and  flaring  tool  in  one  hand,  drive  flaring  tool  into  tubing 


vvtiM  hoxirrier  (FiQurs  2} 


(NOTE:  Tubing  and  flaring  tool  must  be  held  straight.) 
FIGURE  2 


Driv.e  flaring  tool  into  tubing  until  desired  flare  is  formed. 
(NOTE:  This  may  require  checking  flare  on  .fitting.) 
Remove  flaring  tool  from  tubing 

(NOTE:  This  may  require  turning  flaring  tool  in  order  to  loosen  it.) 
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JOB  SHEET  #8 

Check  fit  of  flare  to  seat  of  flare  nut 
Secure  flare  nut  tightly  to  flare  fitting 
Duplicate  process  on  other  end  of  flare  fitting 
Clean  up  area  and  put  away  tools 
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JOINING  PIPES 
,  UNIT  III 

I 

JOB  SHEET  #9"CUT,  REAM.  AND  JOIN  P.V.C.  PIPE 
TOAP.V.C.  FITTfNG 

i 

EVALUATION:  Given  access  to  tools,  equipment  and  materials,  cut,  ream  and 
join  P.V.C.  pipe  to  a  P.V.C.  fitting.  Evaluation  will  include  accuracy  of  cut  pipe, 
correct  methods  and  tools  used,  neatness  of  job,  and  use  of  safety  precautions. 

I.  Tools  and  materials  / 

A.  Pipe  cutter  or  handsaw  with  mitre  box 

B.  Reamer 

C.  Cleaning  solver^t  with  b^u{^  or  abrasive  paper    '  ^ 

D.  Solvent  cement  with  brush 

E.  Pipe 

F.  Fitting 

G.  Wiping  cloth 

II.  Procecure 

A,    Measure  and  cut  pip?  to  desired  lennth 

(NOTE:  A  mitre  box  and  nnitre  saw  insures  a  square  cut.  See  Figure  1.) 
FIGURE  1 


B.  .  Ream  pipe 

(CAUTION;^  Since  most  P.V.C.  reaming  is  done  with  a  pocket  knife  or 
other  types  of  knives,  care  must  be  exhibited  in  this  operation.) 


JOB  SHEET  #9 


C.    Apply  solvent  cleaner  to  pipe  end  and  fitting  socket 

(NOTE;  Abrasive  paper  such  as  sand  cloth  or  emery  cloth  may  be  used.) 

Wipe  solvent  cleaner  from  the  pipe  end  and  fitting  socket 

(MOTE:  this  cleans  the  pipe  and  removes  the  gloss  for. better  bonding.) 

E.    Apply  a  light,  even  coat  of  solvent  cement  to  the  pipe  end  and  fitting  socket 
(Figure  2)       .  • 

FIGURE  2 


1 


Insert  ibipe  all  the  way  into  the  fitting  f^ocket  while  giving  it  a  quarter  tur/i 
(Figure3)   ^  .  / 

(NOTEi  This  operation  must  ofe  done  quickly  as  the  cement  sets-up  in  a 
few  secpnds.)  \  4 

FIGURES 


G.  Allow  2fi  hours  before  testmg  P.V.C.  joints   [  V  - 

H.  Clean  up^area  dnd  put  tools  away 
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JOINING  PIPES 
UNIT  III 


B  SHEET  #10-CUT,  REAM  AND  JOIN  FLEXIBLE  PLASTIC 
PIPE  WITH  INSERT  FITTINGS 


EVALUATION:  Given  access  to  tools,  equipment  and  materials,  cut.  ream  and 
join  flexible  plastic  pipe  with  insert  fittings.  Evaluation  will  include  use  of  safety 
precautions,  correct  methods :and  tnois  used,  and  neatness  of  the  job.   ' 


II. 


Tools  and  materials 

■ 

A.  Pipe  cutter,  saw,  or  knife 

B.  Reamer 

C.  Pipe 

D.  Fitting 

E.  Clamps 

F.  Screwdrivers 

G.  Socl<pt  wrench 
Procedures 


A 


6. 


Msssure  and  cut  p.ipe  tc  desired  length 
Ream  pipe  (Figure  1) 


(CAUTION:  Since  most  flexible  plastic  pipe  is  cut  and  reamed  with  a  knife, 
care  must  be  exhibited  in  this  operation.) 


FIGURE1 


J 


C.     Slip  clamp  over  end  of  pipe 
.    (NOTE:  Ooen  clamp  enough  for  it  to  fit  loosely  on  the  pipe.) 


I 
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JOB  SHEET  #10 


Holding  pipe  in  one  hand,  and  the  fitting  in  the  other,  force  fitting  into  end 
of  pipe  (Figure  2) 

(NOTE:  Cold  (rigid)  or  heavy  g^uge  pipe  may  need  to  be  Softened  by  hot 
•  water  or  a  small  flame  from  a  torch.) 


FIGURE  2 


Slip  clamp  over  inserted  fitting  and  tighten  with  screwdriver  (Figure  3) 

(NOTE:  Some  clamps  are  fitted  with  hex  nuts  to  accomodate  soclcet 
wrenches.) 

FIGURES 


Complete  same  process  on  other  end  of  fitting 
Clean  up  area  and  put  away  tools 
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JOINING  PIPES 
UNIT  III 


JOB  SHEET  #1 1-JOIN  CLAY  PIPE  WITH  COUPLINGS 

9 

% 

EVALUATION:  Given  a  joint  lubricant,  lubricant  brush,  wiping  rag,  and  hubtess 
clay  pipe,  join  two  5'  sections  of  6"  diameter  clay  pipe.  The  completed  joint  must 
boncl  firmly  vi/ith  no  leaks  evident.    ,   -  , 

i.       Tools  and  equipment 

A.  Two  5'  lengths  cf  6"  diameter  hubiess  clay  pipe 

B.  Joint  lubricant  % 

C.  Brush 

D.  Wiping  cloth 

E.  Coupling 
II.  Procedure 

A.  Clean  pipe  ends  with  rag 

B.  Apply  joint  lubricant  inside  pipe  coupling  an^  outside  bald  end  of  pipe  to  be 
joined  ^ 

C.  Place  pipe  coupling  against  bald  end  of  pipe  to  be  joined  and  press  two  ends 
f5gether 

D.  Clean  up  area  and  put  materials  away 
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JOINING  PIPES 
UNIT  III 


JOB  SHEET  #12-WIPE  CLAY  PIPE  JOINTS 


EVALUATION:  Given  a  flat  surface,  yarning  iron,  oakum,  putty  knife,  and  iar 
compound,  wipe  a  4"  diameter  day  pipe  joint.  Equal  clearance  between  the 
spigot  and  the  bell  must  be  maintained,  and  the  tar  compound  must  be  beveled 
smoothly  along  the  joint.  - 

I.  Tools  and  equipment  ,  . 

A.  Yarning  iron 

B.  Oakum 

C.  Putty  knife 

.  D.    Tar  compound 
E.    2  lengxns  clay  pipe 

II.  Procedure 

A.    Position  pipes  on  flat  surface 
6.    Slide  spigot  end  into  pipe  bell 

C.  Stuff  oakum  between  spigot  and  bell  with  yarning  iron,  maintaining  equal 
clearanrj  between  exterior  of  the  spigot  and  the  interior  of  bell. 

(NOTE:  Leave  3/4"  to  1"  depth  cavity  in  joint  for  tar  compound  appli- 
cation.) 

D.  Fill  joint  cavity  with  tar  compound-rolling  approximately  1"  extra  material 

E.  Bevel  and  smooth  joint  with  hand  or  putty  knife 

F.  Clean  up  area  and  put  equipment  away 


JOINING  PIPES 
UNIT  III 

JOB  SHEET  #13..CUT  CAST  IRON  SOIL  PIPE  WITH  ■ 
SNAP-TYPE  CHAIN  CUTTER 


EVALUATION:  Using  a  snap-type  chain  cutter,  cut  3"  from  a  3'  length  of  4"  dla- 
meter  cast-iron  pipe.  The  tolerance  In  the  length  will  be  1/4",  and  "cut  ends  must 
be  free  of  flakes. 


I.  Tools  and  equipment 

A.  6'  riile  or  steel  tape 

B.  Snap-type  chain  cutter 

C.  Marking  soap  ^ 

D.  Ball  peen  hammer 

II.  Procedure 


A.  Measure  and  mark  length  to  be  cut 

B.  Stretcb  chain  on  cutter  and  wrcp  it  securely  around  pipe  at  point  marked 
previously 

C.  '  Lock  chain  cutter  in  place 

0.    Briskly  depress  cutter  handles  until  pipe  fails  apart 

E.  Chip  flakes  from  cut  ends  with  a  hammer. 
(NOTE:  This  is  necessary  when  using  gasket  joints.) 

F.  Clean  up  area  and  put  equipment  away 


JOINING  PIPES 
,  UNIT  III  ., 


JOB  SHEET  #14-BEN0  COPPER  TUBING  WITH  A 
SPRING  BENDER 


EVALUATION:  Given  access  to  tools,  equipment  and  materials,  bend  coppor 
tubing  with  a  spring  bender.  Evaluation  will  include  accuracy  of  bend,  neatness  of 
bend,  and  use  of  correct  methods. 


!.      Tools  and  equipment 

A.  Approximately  two  feet  of  1/2"  diameter  copper  tubing 

B,  1/2"  spring  bender 
II.  Procedure 


A.  Slide  tubing  bender  over  tubing  to  proper  location  for  bend 

B.  Firmly  grip  one  end  of  the  bending  spring  with  one  hand  and  pull  the 
opposite  end  toward  your  body  at  the  approximate  angle  desired 

(NOTE:  Bo;h  thumbs  must  nearly  touch  each  other.) 

C.  Checli  angle  of  accuracy  to  the  specific  required  angle 

D.  Repeat  step  B  if  adjustments  noed  to  be  made 

(NOTE:  The  bending  spring  is  not  a  precision  tool;  experience  and  judgment 
are  needed  to  acquire  accuracy.) 

E.  Clean  up  area  and  put  materials  away 


JOINING  PIPES 
UNITIII 


JOB  SHEET  #15--THREAD  STEEL  PIPE  WITH 
ADJUSTABLE  DIE 


EVALUATION:  Using  an  adjustab!.!  die  and  a  pipe  vise,  cut  threads  on  one  end  of 
a  1 "  diameter  steel  pipe  3'  in  length.  The  completed  threads  must  be  free  of  nicks 

and  burr^  - 

I.  Tools  and  equipment 

A.  Adjustable  stock  and  die 

B.  Cutting  oil  and  oil  can 

C.  Drip  pan 

D.  Pipe  vise 

E.  1 "  diameter  pipe,  3' long  ' 

II.  Procedure 

A.  Secure  pipe  in  vise 

B.  Place  round  guide  end  of  pipe  die  stock  on  pipe  end  to  be  threaded 

C.  Press  dies  against  pipe  end  with  heel  of  hand 

(NOTE:  Hold  hand  against  dies  while  taking  short,  clockwise  strokes  to 
begin  thread-cutting  operation.) 

D.  Continue  cutting  threads  until  appropriate  number  of  threads  project  from 
outside  edgej2f  dies 

(NOTE:  Keep  die  stock  oiled  during  threading  process.) 

E.  Reverse  threader  and  remove  dies  from  threaded  end  of  pipe 

F.  Clean  up  area  and  put  equioment  away 


JOINING  PIPES 
UNIT  III 

^    JOB  SHEET  #16-J0IN  CAST  IRON  PIPE  IQ  CLAY  PIPE 

EVALUATION;  Given  access  to  tools,  equipment,  and  materials,  join  a  cast  iron 
pipe  to  a  dry  pipe.  Evaluation  will  include  correct  methods  used  and  neatness  and 
appearance  of  job.  |_  

L      Tools  and  equipment 

A.    Short  length  of  cast  iron  pipe  ^ 

8.    Short  length  of  clay  pipe 

(NOTE:  The  clay  pipe  should  be  the  same  size  as  tne  cast  iron  pipe.) 
C.     Yarning  iron 

0.  Packing  iron 

E.  Small  trowel 

F.  Clean  bucket 

G.  Sand  and  cement 

H.  Clean  cloth 

1.  Safety  glasses 
II.  Procedure 

A.  Insert  spigot  end  of  cast  iron  pipe  into  hub  end  of  clay  pipe. 

(NOTE:  Wipe  hub  and  spigot  cban  and  dry  to  assure  tight  bond  of  cement.) 

6.  Yarn  and  pack  oakum  into  joint 

C.  Mix  sand  and  cement  with  water  (3  parts  sand,  1  part  cement ) 

D.  Pack  cement  into  joint  and  smooth  with  trowel 

E.  Wipe  off  excess  cement  from  joint 

F.  Ask  instructor  for  evaluation 

G.  Clean  up  area  and  put  equipment  away 
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JOINING  PIPES 
UNITJII 


NAME 


"J^  TEST 
Match  the  terms  on  the  right  to  the  correct  definitions. 


a.  Method  of  using  a  solvent  to  join  P.V.C. 
pipe      .  ' 


_b.  Method  of  joining  copper  tubing  using  flux 
and  solder  applied  with  heat 

c  Reinoving  burrs  from  inside  edge  of  pipe 


d.  Type  of  cast  iron  pipe  to  be  joined  by  special 
fittings 

jd.  Cutting  spiral  grooves  on  the  end  of  pipe  to 
facilitate  joining  with  a  fitting  or  another  pipe 

_f.  Method  of  joining  cast  iron  pipe  fittings  using 
lead  and  oakum 

g.  Subjtance  applied  to  pipe  threads  to  help  seal 
the  joint 

h.  Expanded  end  of  cast  iron  pipe  which  receives 
the  spigot  end  of  pipe  or  fitting 

i.  Method  of  joining  .'lexible  plastic  pipe 


1.  Caulking 

2.  Threading 

3.  Cementing 

4.  Insert  joining 

6 

5.  Reaming 

6.  No-hub 

7.  Neoprene  gasket 

8.  Hub 

9.  Spigot  end 

10.  Pipe  compound  (dope) 

11.  Sweating 


 j.   End  of  fitting  a  pipe  whjch  is  inserted  into 

hub  (or  bell) 

 k.  Insert  in  cast  iron  hub  which  makes  up 

part  of  a  water  tight  compression  joint 

Select  tools,  materiaL,  and  equipment  necessary  to  join  steel  pipe  by  placing  an  "X"  in 
the  appropriate  blanks. 

a.  Cutter 


b.  Reamer 


c.  Open  end  wrench 
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d.  Oilcan' 

_^e.  Aviation  wire  snips 

J.  Pipe  vise 

J.  Adjustable  stock-and-die  set 

_h.  Screwdriver 

\:  Pipe  dope 


j.  Paint 

_^k.  Pipe  wrench 

J.  Pipe 

m.  Fitting 


r 


Select  tools,  materials,  and  equipment  necessan/  to  join  cast  Iron  pipe  by  the  caulking, 
connpression,  and  no-hub  mathod  by  placing  an  "X"  in  the  appropriate  blanks. 

a.     Caulking  method 

 1.  Pipe  cutter  * 

2.  Pipe  dope 


3,  Yarning  irons 
^4.  Lead  pot 
^5.  Oil  can 
^6.  Ladle 
^7,  Hammer 
_^8.  Asbestos  joint  runner 
^9,  Reamer  - 

4 

JO.  Lead 

11. Oakum  6'^'^ 


12.  Pipe 

13.  Safety  glasses 


b.  .  Compre^ion  nni^thod 
-   1.  Neoprene  gasket  '  * 

. «  *     . . 

.  2.  Fitting  ^ 

 3.  Gasket  lubricant 

4.  Lead  hammer    '  ^ 

 5.  Lead 

 6.  Pipe  puller 

&     No-hub  method 

  Neoprene  gasket 

  Stainless  steel  shield-and-clamp  assembJy 

3.  Lead  hammer 

4.  Socket  wrench 


>  5.  Pipe 
6.  Fitting 


Select  tools,  materials,  and  equipment  necessary  to  join  copper  tubing  by  the  sweat 
joint,  compression  and  flare  methods  by  placing  an  "X"  in  the  appropriate  blank. 

a.  .  Sweat  joint  metliiiDd  « 

 1.  Tubing  cutter 

 2.  Fitting 

 3.  Gas  tank  w  ith  vy rend  i 

 ^4,'  Open-end  wrench 

5,  Flux  with  brush 

6.  Sand  cloth,  emery  cloth,  steel  wool 

7,  Solvent  cement 

8.  Wire  solder 


 9.  Tubing 

10.  Handsaw 


,11.  Torch 
12.  Striker 


b.    Compression  method  *  \ 
 1."\.T4bing  cutter 


 2.  Wire  solder  ' 

 '3.  Reamer 

 ^4.  Flare-nut  wrench 

•  5.  Tubing 

 6.  Fitting 

c.     Flare  method 

<^        1.  Tubing  cutter 

,^  2.  Torch 

3.  Flaring  tool  and  block 

4.  Cleaning  solvent 
/   5.  Reamer 

 6.  Flare-nut  wrench 

 7,  Adjustable  wrench 


5.  Select  tools,  materials,  and  equipment  necessary  to  join  P.V.C.  and  flexible  plastic  pipe 
by  placing  an  "X"  in  the  appropriate  blanks.  .  ' 

a.     P.V.C.  pipe 

 _1.  Handsaw  with  mitre  box 

 ^2.  Reamer  ^ 

^   3.  Clamp 

 4.  Screwdriver 

5.  Solvent  cement  with  Drush 

 6.  Pipe  " 

 7.  Cleaning  solvent  with  brush 
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b.    Flexible  plastic1)ipe     .  ' 


_1.  Reamer 

2,  Pipe 

_3.  Clamp 

4.  Socket  wrench 

6.  Solvent  cement 


I  .....     ..  ^  ,^ 


^6.  Flaring  tool  and  block 
7.  Pipe  cutter 


Demonstrate  the  ability  to: 

a.  .  Cut,  reanri,  thread  and  join  a  piece  of  1 "  galvanized  steel  pipe  to  a  1 "  galvanized 

steel  fitting.  '  \ 

b.  Measure,  cut,  and  join  cast  iron  pipe  to  a  cast  iron  fitting  using  the  caulking 
method.  ' 

c.  Join  cast  iron  pipe  to  a  cast  iron  fitting  using  a  no-hub  joint. 

« 

d.  Join  cast  iron  pipe  to  a  cast  iron  fitting  using  a  compression  joint. 

e.  Cut,  ream,  and  join  copper  tubing  using  the  sweat  method. 

f.  Cut,  ream,  and  join  copper  tubing  using  a  compression  joint. 

g.  Cut,  ream,  and  join  cppper  tubing  using  a  flare  joint. 


h.    Cut,  ream,  and  join  copper  tubing  using  a  hammered  flare  joirit. 

I.     Cut,  re^mrand  join  P.V.C.  pipe  to  a  P.V.C.  fitting. 

j.     Cut,  ream,  and  join  flexible  plastic  pipe  with  Insert  fittings. 

Ci 

k.  Join  clay  pipe  with  couplings. 

L  Wipe  clay  pipe  joints. 

m.  Cut  cast  iron  soil  pipe  with  snap-type  chain  cutter. 

n.  Bend  copper  tubing  with  a  spring  bender 

o.  Thread  steel  pipe^with  adjustable  die. 

p.  Join  cast  iron  pipe  to  clay  pipe. 

(NOTE:  If  these  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be^tompletedj 
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JOINING  PIPES 
UNIT  III 


ANSWERS  TO  TEST 


4» 


*  '         .  1.  a.  3      \  g.  10  N  ' 

b.  11  h.  '8         '  \ 

c.  5         •  I.  4 

d.  6         .  j.  9 

e.  2  k.  7  ~  . 

2.  a,  b,  d,  f,  g,  I,  k,  I.  m 

3.  a.  '1,3,4,6,7,8,10,11,12.13 

» 

b.  .  1,2,3,4,6  y  ' 

c  1,2,4,5,6 

4.  a.  1,2,3,5,6,8,9,11,12 

b.  1.3,4,5,6  ,      /  > 

c.  1,3.5,6,7 

5.  a.     1,2,  5,6,7 
b.  1.2.3.4;.7 

*  6.  Performance  skills  evaluated  to  the  satisfaction  of  the  instructor 


f 
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PIPE  FITTINGS 
UNIT  IV 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  identify  pipe  fittings  use^  in 
residential  plumbing.  The  student  should  also  be  able  to  demonstrate  the  ability  to  designate 
specific  applications  for  these  fittings.  This  Icnowledye  will  be  evidenced  by  correctly  per* 
forming  the  procedures  outlined  on  the  assignment  sheets  and  by  scoring  85  percent  on  the 
unit  test.  ^ 

SPECIFIC  OBJECTIVES 


After  completion  of  this  unit,  the  student  should  be  able  to: 

.  1.  Match  terms  associated 'with  pipe  fittings  to  the  correct  definitions  or  descrip- 
tions. 

2.  Match  the  materials  used  to  make  plumbipg  fittings  with  specific  uses,  types,  and 
properties. 

3.  Identify  basic  plumbing  branches. 

4.  Identify  basic  plumbing  bends. 

5.  Identify  basic  unions  and  couplings. 

6.  Identify  basic  caps  and  plugs. 

7.  Identify  basic  bul^gs  and  nippies. 

8.  identify  basic  closet  flanges  and  clean-outs. 

9.  Identify  basic  no-hub  fittings. 

10.  Identify  flexible  plastic  (?E)  insert  fittings. 

1 1.  Describe  two  types  of  malleable  iron  fittings. 

1 2.  Select  four  types  of  adapters. 

13.  Demonstrate  the  ability  to: 

a.  Read  fitting  sizes. 

b.  Identify  fittings  from  a  sketch  of  a  piping  system.. 
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PIPE  FITTINGS 
UNIT  IV 


SUGGESTED  ACTIVITIES 

Instructor: 

A.  Provide  student  with  objective  sheet. 

B.  Provide  student  with  information  and  assignment  sheets. 

C.  Make  transparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  and  assignment  sheets. 

F.  Conduct  tour  of  plumbin^.supply  storage. 

G.  Give  test. 
Student: 

A.  Read  objective  sheet. 

B.  Study  Information  sheet. 

C.  Complete  assignment  sheets.    .  ^ 

D.  Take  test. 

INSTRUCTIONAL  MATERIALS 

Included  In  this  unlt: 

A.  Objective  sheet 

B.  Information  sheet 

C.  Transparency  masters 

1.  TM  1 -Basic  Plunnbing  Branches 

2.  TM  2-Basic  Plumbing  Bends 

3.  TiVI  3-Basic  Plunnbrng  Fittings 

4.  TM  4-Basic  Plumbing  Fittings  (Continued) 

5.  TM  5-Flexible  Plastic  Pipe  (PE)  Insert  Fittings 


D.  Assignment  sheets 

1.  Assignment  Sheet  #1-Read  Fitting  Sizes 

2.  Assignment  Sheet  #2--ldentify  Fittings  from  a  Sketch  of  a  Piping 
System 

E.  Answers  to  assignment  sheets  , 

F.  Test 

G.  Answers  to  test 
References: 

A.  Blankenbaker,  E.  Keith.  Modern  Plumbing.  South  Holland,  I L:  Goodheart- 
Willcox.  1978. 

B.  Naval  Training  Command:    Rate  Training  Manual,  UtHitiesman  3  and  2. 
Washington,  DC:  U.S.  Government  Printing  Office,  1973. 

e.    National  Plumbing  Code  Illustrated.  St.  Petersburg,  FL:  Manus  Publishing, 
1973. 


Additional  references: 

A.  Building  Construction.   Columbia,  MO:   Univeisity  of  Missouri-Columbia/ 
Instructional  Materials  Laboratory,  1976. 

B.  Ludwig,  Oswald  A.,  and  Wlllard  McCarthy  and  Victor  Repp.  Metalwork 
Technology  and  Practice.   Bloomington,  IL:   McKnight  Publishing,  1975. 

C.  Manufacturers  catalogs 


PIPE  FITTINGS 
UNIT  IV  ' 


INFORMATION  SHEET 


Terms  and  definitions  oi'  descriptions 

A.    Fittings- Those  parts  of  the  piping  system  which  are  used  to  join  pipes  and 


(NOTE:  Valves  are  not  usually  considered  fittings.) 
6.    Adapter- Type  of  fitting  which  joins  pipes  of  different  materials  o 

C.  Bushing^Fittlng  used  to  reduce  size 

D.  Joint-The  connection  of  p  'pe  to  fitting  or  any  combination  of  fittings  and 
pipes  ♦  .. 

E.  Pipe  joint  compound--A  substance  used  on  threaded  joints  to  help  make 
them  tight,  to  lubricate  them,  and  to  fill  in  imperfections  | 

(NOTE:  Pipe  joint  compound  is  sometimes  referred  to  as  dope.) 

F.  Drainage  fitting- Fitting  designed  especially  for  drainage,  allowing  the 
connecting  pipe  a  2"  pitch 

G.  Pressure  fitting-Fittihg  designed  to  withstand  specified  pressure 

H.  Fitting  gain-That  space  which  the  pipe  requires  in  the  fitting 

I.  Malleable  iron  fittings-Fittings  which  have  been  annealed  to  reduce  brittle- 


J.  Oakum-Loosely  woven  hemp  rope  which  has  been  treated  with  a  water 
proofing  substance  and  Is  used  to  make  caulked  joints  in  cast  iron  pipe 
8yst:jms 

K.  FPT-Female  pipe  thread 

L.  MPJ-Male  pipe  thread 

M.  Malleable-Lack  of  brittleness 

N.  Rigid-Inflexible 


tubes 


ness 


O.    Thread  tape-Substitute  for  pipe  compound 


(NOTE:  Thread  tape  is  often  Teflon  tape.) 


INFORMATION  SHEET 

II.     Uses,  types,  and  properties  of  materials  uied  to  make  pipe  fittings 

A.  Cast  iron 

1.  Uses 

a.  Drains,  sewers 

b.  Vents 

2.  Types 

a.     Hub  and  spigc  . 
;  b.    No-hub  ^ 

3.  Properties 

a.    Very  brittle,  cannot  withstand  rough  treatment  or  it  will  easily 
break  . 

•     b.  -Rigid  "  \- 

c.  Heavy,  needs  strong  support  or  base 

B.  Copper  ' 

1.  Uses 

a.  Water  ser\<ices  and  distribution 

b.  Drainage  (above  ground) 

c.  Vents 

d.  GaslLPG) 

2.  Types 

a.  Wrought 

b.  Cast  (Brass) 
3-  Properties 

a.  Fairly  malleable 

b.  Rigid 

c.  Light  weight,  needs  light  support 
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INFORMATION  SHEET 

Plastic 

1.  Uses 

a.  Drains 

b.  Vents 

c.  Water  services 

d.  Irrigation 

2.  Types 

a.  P.V.C.-Polyvinyl  chloride 

b.  P.E.-Polyethylene 

(NOTE:  Check  other  types  of  plastic  in  your  locality.) 

3.  Properties 

a.  Very  malleable 

b.  P.V.C.  Is  fairly  rigid  .; 

c.  PsE.  is  fairly  flexible 

d.  Light  weight,  needs  light  support 
Mdlleable  cast  iron 

1.  Uses 

a.  Gas  pipe  (black)  ^ 

b.  Drains  (galvanized) 

c.  Vents  (galvanized) 

d.  Water  service  and  distrubution  (galvanized) 

2.  Types 

j 

a.  Black  iron 

b.  Galvanized 

3.  Properties 

.a.     Fairly  malleable 

(NOTE;  Threads  can  be  easily  damaged.) 

c 
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INFORMATION  SHEET 

I 

b.  Rigid 

c.  Heavy,  needs  strong  support  or  base 

d.  Tends  to  rust 
Brass 

1.  Uses 

a.  Gas  Unas 

b.  Water  services  and  distribution 

2.  Types     s  '  .  . 

a.  Compression 

b.  Flare 

3.  Properties 

> 

a.    Fairly  malleable 

(NOTE:  Threads  can  be  easily  damaged.) 
"  b.  Rigid 

c.  Light  weight,  needs  little  support 
Vitrified  clay 

1.  Uses 

a.  House  sewer 

b.  City  sewer 

2.  Type-Hub  (bell)  and  spigot  plain  end  with  coupling 

3.  Properties 

a.  Very  brittle 

(NOTE:  Vitrified  clay  pipe  cannot  withstand  rough  treatment 
or  it  will  break.) 

b.  Rigid 

c.  Mediunn  weight 

(NOTE:  Vitrified  clay  pipe  is  elways  installed  underground, 
and  it  needs  a  firm,  even  base.) 
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INFORMATION  SHEET 


Basic  plumbing  branches  (Transparency  1 } 

A.  Tee 

B.  Double  tee 

C.  Tapped  tee 

0.  Double  tapped  tee 

E.  Sanitary  tee 

F.  Long  turn  sanitary  tee  (combination  Y  and  1/8  bend) 


G.  Double  sanitary  tee 

H.  Test  tee 

I.  Wye  • 

J.'"^  Double  wye 

K.  -  Male  adapter  .  ' 

L.    Female  adapter 

(NOTE:  Copper  and  plastic  adapters  are  threaded  for  iron  pipe  si^e  (IPS).) 
Basic  plumbing  bends  (Transparency  2) 
A.    Short  turn 
6.    Medium  turn 

C.  Long  turn 

D.  ,  Quarte.-(1/4)»90V  > 

E.  Fifth  (1/5)  "72' 

F.  Sixth  (1/6) -60' 

G.  Eighth  (1/8) -45"  _ 
HX  Sixteenth  (1/16)  -  22.5' 


J. 


Adapter  efbqw  (female) 


K. 


Drop-ear  elbow  (bo^per  to  FIP) 


\ 

V 

INFORMATION  SHEET 

Basic'unions'and  couplings  (Trin$parericy  3) 
A.  Unions 

1.  "straight 

2.  Ground  joint 

3.  Gasket  type  ; 

4.  Dielectric 
Q.  Couplings 

1.  Straiglit 

2.  Reducing 

3.  Male  to  female  adapter  ' 
Basic  caps  and  plugs  (Transparency  4) 

A.    Caps  . 

1.  Cast  iron 

2.  Test  cap  (copper) 

K 

ff;  Plugs 

1.  Cored 

2.  Solid 

Basic  bushings  and  nipples  (Transparency  4) 

A.  Bushings 

1 .  Copper 

2.  Malleable  face  bushing 

B.  Nipples  _ 

1 .  Close 

2.  .Shoulder 

3.  Long 


INFORMATION  SHEET 

'  Basic  closet  flanges  and  dean-outs  (Transparency  4)  1 

A.  Closet  flanges 

1.  No-hub  slot  and  .notch 

♦ 

2.  P.V.C.  4  ^ 

B.  Clean*outs 

1.  P.V.C. 

2,  Cast  Iron 

Basic  no-hub  fittings  (Transparency  4) 

A.  Wye 

B'.  Sanitary  tee 

C.  Long  turn  quarter  bend  :  ^ 
Flexible  plastic  (PE)  insert  fittings  (Transparency  5)  '  ' 

A.  Tee 

B.  Tapped  tee 
C«  90*  elbow 

0.  90"  female  adapter  elbow 

f 

E.  Coupling 

F.  Male  adapter  \ 

G.  Male  steel  adapter 

H.  Clamp  . 

Two  types  of  threaded  iron  fittings 
A,  Pressure 

1.  Used  for  water,  gas,  air  vent  lines 


3. 


INFORMATION  SHEET 

2.  Fittings  ar?  designed  for  absolute  degree  turns  (Fjgure  D 
Figure  V. 


90»  Turn 


Offset  Would 
Obstruct  Sewage 

jjraioaga  . 

« 

1.  Us^d  for  drainage  ^ 

2.  Fittings  are  designed  for  drainage  and  tapped  with  a  pitch  of  1/4" 
per  foot  (Figure  2}  | 

Fig-.  21  — ^  y^^i^- 


Smooth  Intersection 
Does  not  Obstruct  Flow 


3.  Minimum  size  manufactured  is  1  1/4" 

4.  The.  inside  of  drainage  fittings  are  smooth  and  shaped  for  easy  flow 
(NOTE:  Compare  Figures  1  and  2.) 

Types  of  adapters 

A.  Copper 

1 .  Copper  to  cast  iron  (caulked) 

2.  Copper  to  threaded  pipe 

B.  P.V.C.  Plastic  (Transparency  6) 

1 .  P.V.C.  to  cast  iron 

2.  P.V.C.  to  threaded  pipe 
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Basic  Plumbing  Branches 


Double  Tee     T^PP^cl  Tee 


Double 
Tapped  Tee 


Sanitary  Tee 


WYE 
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Long  Turn 
Sanitary  Tee    Dpub!e_Sanitary  Tee 

(Combination  Y  and  1/8  Bend) 


Test  Tee 


Double  WYE 


Male  Adapter 

Copper 


Fernale  Adapter 

Copper 
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6asj£_Plumbjng  Bends 


Quarter.  Bends  (90°) 

/ 


-t- 

Short 


Mediurn  Turn  Long  Turn 


1/4  Bend  =  90' 


1/5  Benjd  =  72' 


1/6  Bend  =  60' 


1/8  Bend  =  45 


1/16  Bend  =  22.5° 


Male  Street  Elbow 
(Gopper) 


Female.Adapter  Elbow 
(copper) 


Drop-Ear  E^bow 
(copper  to  flp) 
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Basic  Plumbing  Unions  and  Cpu|)lings 


Adapter 
Male  to  Female 


Basic  Plumbii 


iBasic  Caps  and  Plugs 
Caps  Piyo?- 


Gast  Iron 


Solid 


Test  Cap  (Copper) 

Basic_C!oset_F!ang 

Closet  Flanges 


Corecl. 

es  and  Clean_- Outs 

Clean-Outs 


T!7 

No-Hub  Slot  and  Notcli 


Copper 


RVC 


Cast  Iron 


ERIC 
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Basic  Bushings  and  Nipples 

Bushings  Nipples 


Malleable  cast  Iron 


■  --ill  

Long 

Basic  No-Hub  Fittings 

Sanitary  Long  Turn 
 Tee    Quarter  Bend 


Flexible  Plastic  Pipe  (PMniert^ 


Tee 


90° 

Female  Adapter 


Tapped  Tee 


Coupling 


Male  . 
Steel  Adapter 


9  0**- Elbow 


Male 
Adapter 


Clamp 
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PIPE  FITTINGS 
UNIT  IV 


ASSIGNMENT  SHEET  #1-READ  FITTING  SIZES  (Transparency  12) 

Directions:  Fittings  are  read  size,  material,  type 
Example: 

A.    Size-Largest  size  in  the  run  is  read  first,  followed  by  smallest  size,  if  any,  and  the 
branchor  "bull"  last  (Figure  1) 


Figure  1 


1"  Run       3/4"  ,1"x3/4"x1/2'* 

\w  


B.  Material-Indicate  galvanized  iron,  copper,  cast  iron,  etc. 

C.  Type-Identify  as  a  tee,  elbow,  reducer,  etc.  The  fitting  in  "A"  might  be  read  as: 

1"  X  3/4"  X  1/2"  galvanized  iron  tee 

1.  The  main  water  distribution  pipe  is  3/4  inch  galvanized  pipe.  Two  1/2  inch  galvanized 
iron  pipes  arl9  to  be  installed,  one  for  the  kitchen  sink,  the  other  for  the  washing 
machine.  Read  the  fitting  appropriate  to  connect  these  pipes.  (Figure  2) 

ANSWER  

Figure  2  ' 


2.  The  same  situation  (question  #1)  but  use  rigid  copper  tubing.  Read  the  fitting  neces- 
sary. 

ANSWER 


3.    A  one  inch  galvanized  iron  water  distribution  pipe  has  a  1/2  inch  side  outlet  for  an 
outside  hose  bib.  Read  the  fitting.  (Figure  3) 

ANSWER  

Figure  3 
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ASSIGNMENT  SHEET  #1 


4.>  A  3/4  inch  copper  water  distribution  pipe  is  to  supply  the  second  floor  and  continue 
on  to  supply  a  laundry  tray.  Read  the  fitting  necessary.  (Figure  4) 

* 

ANSWER,   . 

Figure  4 
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PIPE  FITTINGS 
UNIT  IV 


ASSIGNMENT  SHEET  #2--IDBNTIFY  FITTINGS  FROM 
A  SKETCH  OF  A  PIPING  SYSTEM 


A. 
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PIPE  FITTINGS 
.    UNIT  IV 


ANSWERS  TO  ASSIGNMENT  SHEETS 
1.  A.    3/4"  X  1/2"  X  1/2"  galvanized  Iron  tee 


D.  3/4"  X  1/2"  X  3/4"  copper  tee 
2.  A.  Street  elbow 

B.  Globe  valve 

Q,  Short  nipple 

0.  Coupling 

E.  Cross 

F.  Plug 

G.  Bushing 


B.  3/4"  X  1/2"  X  1/2"  copper  tee 

C.  1"  X  1/2"  galvanized  Iron  tee 


H. 


Union 


I. 


Cap 


J. 


Elbow 


Close  nipple 


L. 


Tee 


M. 


Reducing  coupling 
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PIPE  FITTINGS 
UNIT  IV 

NAME 

TEST 

Match  the  terms  on  the  right  to  the  correct  definitions  or  descriptions. 


a. 

Those  parts  of  the  piping  system  which 

1. 

Malleable  iron 

-. 

are  used  to  join  pipes  and  tubes 

fittings 

b. 

Type  of  fitting  which  joins  pipes  of  different 

2. 

Pressure 

materials 

fitting. 

c. 

Fitting  used  to  reduce  size 

3. 

FPT 

H 

Thu  c^onniictinn  Af  nino  tn   flttinn  nr  anvj 
1 1 1 9  vui II icwiiui  1  wi   fjifjc  lu   imiiiy  ur  any 

ripe  jOini 

CumDInollon  Or  Tilling  a(lu  pipos 

compound 

U. 

A  suDstance  usqq  on  threaded  joints  to 

5. 

Adapter 

help  make  them  tight,  to  lubricate  them, 

and  to  fill  in  imperfections  ' 

6. 

Fitting  gain 

f. 

Fitting  de.signed  especially   for  drainage. 

7. 

MPT  ' 

allowing  ine  connecting  pipe  a  «  pitch 

8. 

Oakum 

9- 

Pitting   designed   to   withstand  specified 

pressure 

9. 

Drainage 

fitting 

h. 

That  space  which  the. pipe  requires  in,  the 

fitting 

10. 

Joint 

i. 

Fittings  which  h^ave  been  annealed  to  reduce 

11. 

Bushing 

brittleness  \ 

12. 

Fittings 

j. 

Loosely  woven  hemp  tppe  which  has  been 

treated  with  a  water  )3roofing  substance 

"13. 

Rigid 

and  is  used  to  make  caulked  joints  in  cast  iron 

pipe  systems 

14. 

Thread  tape 

k. 

Female  pipe  thread 

15. 

Malleable 

1. 

Male  pipe  thread 

m. 

Lack  of  brittleness 

.  •'ft 

n. 

Inflexible 

0. 

Substitute  for  pipe  compound 

Match  the  various  materials  uswd  to  make  plumbing  fittings  with  specific  uses,  types, 
and  properties. 


_a.  1)  Uses 

a)  prains.  Sewers 

b)  Vents 
2)  Types 

a)  Hub  and  spigot 

b)  No-hub 
Z)*'  Properties 

a)  Very  brittle,  cannot  withstand 
rough  treatment  or  it  will  easily 
break 

b)  Rigid 

c)  Heavy,  needs  strong  support  or 
base 

b.  1)  Uses 


a)  Water   services  and  distribution 

b)  Drainage  (above  ground) 

c)  Vents 

d)  Gas(UPG) 

2)  Types 

a)  Wrought 

b)  Cast  (brass)  - 

3)  Properties 

a)  Fairly  malleable 

b)  Rigid 

c)  Light  weight,  needs  light  support 


1.  Plastic 

2.  Malleable 
cast  iron 

3.  Cast  iron 

4.  Vitrified 
,  clay 

5.  Copper 

6.  Brass 
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c.  1)    Uses  .       V  ' 

a)  Drains 

.   b)    Vahti   .  •  . 

'     c)    Water  services  „ 
d)  Irrigation 

1)  Types 

a)  P.V.C-Polyvinyl  chloride        '  '  . 

b)  P.E.-Polyethylene 
3)  Properties 

a)  Very  malleable 

b)  '  P.V.C.  is  fairly  ridgid 

c)  P.E.  is  fairly  flexible 

d)  Light  weight,  needs  light  support  \  . 

d.  1)  Uses 

a)  Gas  pipe  ibiack) 

b)  Drains  (galvanized)  ■  '  . 

c)  Vents  (galvanized)  v 

d)  Water    service    and   distribution  ' 
(galvanized) 

2)  Types 

a)  Black  iron  - 

b)  Galvanized 

3)  Properties 

a)  Fairly  malleable 

b)  Ridgid 

c)  Heavy,  needs  strong  support  or 
base 

d)  Tends  to  rust 
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e.  1)  Uses 

a)  Gas  lines 

b)  Water  services  and  distribution 

2)  Types  ^ 
a)  Compression 

6)    Flare  \ 

3)  Properties 

a)  Fairly  malleable 

b)  •  Rigid  J 

c)  Light  weight,  needs  little  support 
 Ji.  1)  Uses 

a)  House  sewer 

b)  City  sewer  ^ 

2)  Type-Hub    (bell)    and   spigot;  plain 
with  coupling 

3)  Properties 

a)  Very  brittle 

b)  Rigid  '  ' 

c)  Medium  weight 
Identify  basic  plumbing  branches. 


f.     '   g.  h 
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.  4.  Identify  basic  plumk^ing  bends.  .  •  ^ 


6.  Identify  basic  caps  and  plugs. 


7.  Identify  basic  bushings  and  nipples. 


b. 


d. 


e. 


8.  Identify  basic  closet  flanges  and  clean-outs. 


a. 


d. 


9.   Idehtif y  basic  no-hub  fittings. 


a. 


b. 


10.  Identify  flexible  plastic  (PE)  insert  fittings. 


I 


b. 


c. 


d. 
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I 

11. 


Describe  two  types  of  malleable  iron  fittings, 
a. 


b. 


12.  Select  four  types  of  adapters  by  placing  an  "X"  in  the  appropriate  blanks. 


a.  Copper  to  cast  iron  (caulked) 


b.  Copper  to  threaded  pipe 


v 


c.  Copper  to  P.V.C. 


\ 


d.  P.V.C.  to  vitrified  clay 


\ 


e.  P.V.C.  to  cast  iron 


\ 


V 


f.  P.V.C.  to^threaded  pipe 


\ 


13.  Oemonstrate  the  ability  to: 

a.  Read  fitting  sizes. 

b.  Identify  fittings  from  a  sketch  of  a  piping  system. 

(NOTE:  If  these  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  for  a  completion  date.) 
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PIPE  FITTINGS  . 

UNIT  IV       .                .  ' 

ANSWERS  TO  TEST  y 

1, 

a. 

12  q. 

2 

m  IS 

b. 

5  h. 

g 
V 

n  13 

c. 

11  1. 

1 

1 

Q        14  ' 

d. 

10  1. 

8 

e; 

4  k. 

3 
o 

f. 

9  1. 

7 

*                                                ■  • 

2. 

a. 

3  d. 

2 

b. 

5  e. 

6 

c. 

1  f. 

4 

3. 

a. 

Tee 

g. 

Double  sanitary  tee 

b. 

Double  tee 

h. 

Test  tee 

c. 

Tapped  tee 

i. 

Wye 

d. 

Double  tapped  tee 

j. 

Double  wye 

e. 

Sanitary  tee 

k. 

Male  adapter 

f. 

Long  turn  sanitary  tee  1. 
(combination  Y  and  1/8  bend) 

Female  adapter 

-  4. 

a, 

Short  turn  bend 

9. 

1/8  bend  (45°) 

b. 

Medium  turn  bend 

h. 

1/16  bend  (22.5°) 

c. 

Long  turn  bend 

i. 

Malo  street  filbowi 

d. 

1/4  bend  (90") 

]. 

Female  adapter  elbow 

e. 

1/5  bend  (72') 

k. 

Drop^ear  elbow 

f. 

1/6  bend  (60') 

5. 

a. 

Straight  union 

e. 

Straight  coupling 

b. 

Gasl<et  type  union 

f. 

Reducing  coupling 

c. 

Ground  joint  union 

g- 

Male  to  female  adapter  coupling 

d. 

Dielectric  union 
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6.  a.    Cast  iron  cap 


b.    Test  cap  (copper) 


c.  Solid  plug 

d.  Coretfplug 


7.  a.    Copper  bushing 


b.    Cast  iron  hex  bushing 


d«  Shoulder  ripple 
e.     Long  nipple 


c.    Close  nipple 

8.  a. "   No-hub  slot  and  notch  flange 

b.  P.V.C.  flange 

c.  Copper  clean-out 

d.  Cast  iron  clean-out 

9.  a.  Wye 

b.  Sanitary  tee 

c.  Long  turn  quarter  bend 

10.  a.    Tee  e.  Coupling 

b.  Tapped  tee  f.     Male  adapter 

c.  90°  elbow  g.    Male  steel  adapter 

d.  90**  female  adapter  elbow      h.  Clamp 

11.  Description  should  include: 

a.  Pressure 

1 )  Used  for  water,  gas,  air  vent  lines 

2)  Fittings  are  designed  for  absolute  degree  turns 

b.  Drainage 

1)  Used  for  drainage 

2)  Fittings  are  designed  for  drainage  and  tapped  with  a  pitch  of  1/4"  per  foot 

3)  Minimum  size  manufactured  is  1  1/4" 

4)  The  inside  of  drainage  fittings  are  smooth  and  shaped  for  easy  flow 
1?.    a,  b,  e,f 

13.   Demonstrated  to  the  satisfaction  of  the  instructor 


PIPE 

UNlTV 

UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  be  able  to  select  types  of  pipe  used  in 
residential  plumbing.  The  student  should  also  be  able  to  list  the  advantages  and  disadvan* 
tages  of  P.V.C.  pir%  discuss  the  differences  betw^n  black  steel  and  galvanized  steel  pipe, 
and  list  the  appli,^«iions  of  various  pipes  in  the  (.lumbing  trade.  This  knowledge  will  be 
evidenced  by  correctly  performing  the  procedures  outlined  on  the  assignment  sheets  and  by 
scoring  85  percent  on  the  unit  test 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  associated  with  pipes  to  the  correct  definitions  or  descriptions. 

2.  Sekot  the  types  of  pipes  used  in  residential  plumbing. 

3.  IVIatch  types  of  copper  pipe  to  the  correct  identification  colors. 

4.  List  applications  for  types  of  pipes  to  be  used  i:i  the  plumbing  trade. 

5.  Discuss  the  differences  Isetween  black  steel  and  galvanized  steel  pipe. 

6.  List  four  advantages  and  two  disadvantages  of  P.V.C.  pipe. 

7.  Discuss  the  three  common  methods  of  measuring  pipe  when  given  illustrations. 

8.  Construct  a  materials  take-off  list  from  an  isometric  drawing. 

9.  Secure  a  permit  for  the  installation  of  a  plumbing  system. 


\ 

\ 
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PIPE 
UNITV 

SUGGESTED  ACTIVITIES 

Instructor: 

A.  Provide  student  with^jeetlve  sheet,  ^j^ 

B.  Provide  student  with  information  and  assignment  sheets. 

C.  Make  transparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  sheet. 

F.  Conduct  a  tour  qf  the  pipe  supply  storage  room. 

G.  Conduct  a  tour  of  the  school's  piping  systems. 
(NOTE:  Use  the  local  plumbing  code  book  as  a  guide.) 

H.  Give  test. 

Student:  ^ 

A.    Read  objective  sheet. 

6.    Study  Infomiation  sheet. 

C.    Complete  assignment  sheets. 

0.    Complete  activities  assigned  by  instructor. 

E.    Take  test. 

INSTRUCTIONAL  MATERIALS 

Included  in  this  unit: 

A.  Objective  sheet 

B.  Information  sheet 


C.    Transparency  masters 

1.  TM  1 --Steel  and  Cast  Iron  Pipe 

2.  TM  2«*Type8  of  Pipe  (Continued) 

3.  TM  3-Types  of  Pipe  (Continued) 
0.    Assignment  Sheets 

1,  Assignment  Sheet  #1 -Construct  a  Materials  Take-Off  List  from  an 
Isometric  Drawing 

2.  Assignment  Sheet  #1"Secure  a  Permit  for  an  installation  of  a  Plumbing 
System 

F.  Test 

G.  Answers  to  test 
References: 

A.    Blanlcenbaker,  E.  Keith.  Modern  Plumbing.  South  Holland,  IL:  Goodheart- 
Willcox,  1978. 

8.    Copper  Tube  Handbook.  New  York,  NY :  Copper  Development,  Assoc.,  1973. 

C.    Watson,  D.A.  Construction  Materials  and  Processes.  New  York,  N Y :  McGraw- 
Hill,  1975. 
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INFORMATION  SHEET  v 
Terms  and  definitions  or  descriptions 

A.  Galvanize**To  coat  metal,  by  hot  dipping,  with  zinc  in  order  to  prevent 
rutting 

B.  P.V.C-Higid  plastic  pipe 

(NOTE:  This  pipe  is  generally  white.  P.V.C.  is  the  abbreviation  for  POLY- 
VINYL CHLORIDE.) 

C.  Nipple-Short  piece  of  pipe  1 2  inches  or  less  in  length  ^ 

D.  Nominal  size-Name  size  of  pipe  rather  than  actual  size 

E.  Flexible  plastic  pipe-Plastic  pipe,  which  comes  in  a  roll  and  uses  slip-in 
fittings  with  clamps 

F.  Tube-Fluid-carrying  pipe  which  has  a  thin  wall 

G.  Plumbing  code-Laws  and  regulations  which  stipulate  type,  size,  and  quality 
of  pipe  material  to  use 

Pipe  used  in  residential  plumbing  wort; 

A.    Steel  (Transparency  1 ) 

1.  Blacl( 

2.  Galvanized 

(NOTE:  Steel  pipe  comes  in  three  different  grades  or  strengths:  stand- 
ard, extra  strong,  and  double  extra  strong.  Standard  weight  is  adequate  for 
most  plumbing  installations.  The  outside  diameter  (0.0.)  of  the  pipe  remains 
the  same  regardless  of  the  wall  thickness  (W.T).  See  Figure  1.) 
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B.  Cast  Iron  (Transparency  1) 

1 .  Hub  and  Spigot 

2.  No-hub 

(NOTE:  Cast  iron  pipe  is  available  in  one  grade,  service  (SV).) 

C.  Plastic  (Transparency  2) 

1.  P.V.C.  (Polyvinyl-chloride) 

2.  P.E.  (Polyethylene) 

(NOTE:  Plastic  pipe  is  available  In  four  different  strengths:  schedule  40, 
schedule  80,  pressure  pipe,  and  pipe  used  for  noncode  applications.  The 
selection  of  pressure  pipe  is  based  on  the  pressure  of  fluid  which  is  to  flow 
through  the  pipe.  P.E.  pipe  is  available  in  high  density,  which  is  used  for  gas 
piping  and  water  service,  and  medium  density,  which  is  used  for  irrigation 
and  sewers.) 

0.  Copper 

1.  DWV-Rigid 

2.  M-Rigid 

3.  L- Rigid 

4.  L-Soft 

5.  K- Rigid 

6.  K-soft 

(NOTE:  Rigid  copper  pipe  is  available  in  20'  lengths  and  soft  copper  pipe  is 
available  in  40',  60  and  100'  coils.  See  Figure  2.) 


FIGURE2 


E.    Vitrified  clay  pipe  (Transparency  3) 

(NOTE:  Vitrified  clay  pipe  must  be  dense  (concentrated)  enough  to  with- 
stand penetration  and  deterioration  from  acids  and  corrosive  wastes.  The 
vitrious  (glass-like)  surface  is  formed  by  mixing  clay  with  salt  and  then  firing 
(baking  at  high  temperature).  Usually  the  fitting  and  pipe  are  combined  into 
one  piece.) 
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Identification  colors  of  types  of  copper  pipe 

A.  OWV-Rigid-Yeilow 

B.  M*Rigld"Red 

C.  L- Rigid-Blue 

D.  L-Soft-Biue 

E.  K-Rigid-Green 

F.  K-Soft-Green 

Pipe  applications  in  the  plumbing  trades 

(NOTE:  Check  local  codes  for  pipe  applications  in  your  area.) . 

A.  Black  steel  pipe 

1.  Natural  gas  lines 

2.  Liquified  petroleum  gas  lines 

B.  Galvanized  steel  pipe 

1.  Drain  lines 

2.  Vent  lines 

3.  Water  lines 

(NOTE:  Galvanized  steel  pipe  is  not  to  be  used  on  gas  lines.) 

C.  Plastic  pipe 

(NOTE:  These  applications  apply  to  both  flexible  andP.V.C.  pipe.) 

1.  Water  supply  lines 

2.  Underground  gas  lines 

3.  Drain  lines 

4.  Vent  lines 

D.  Copper 

1.  Water  lines 

2.  Drain  lines 
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3.  Vent  lines 

4.  Gas  lines 

(NOTE:  Gas  lines  must  be  made  with  mechanical  joints.) 

E.  Cast  iron 

,  1.  Drain  lines  .  — 

2.  Vent  lines 

F.  Vitrified  clay  pipe 

1.  Sewer  line 

2.  Storm  drains  ' 
Differences  between  black  steel  and  galvanized  steel  pipe 

A.  Black  steel 

1 «  Black  steel  pipe  is  varnished  black  to  help  prevent  rust  and  distinguish  it 
from  galvanized  pipe 

2*  It  is  limited  to  use  with  noncorrosive  substances,  such  as  gas,  air,  and 
steam 

B.  Galvanized  steel  pipe 

1.  Galvanized  steel  pipe  is  hot  dipped  to  resist  rusting 

2.  T\y\s  pipe  is  used  for  applications  with  corrosive  liquids  such  as  water 

(NOTE:  Care  should  be  taken  with  wrenches  to  avoid  removing  too 
much  zinc  coating.)  ^^.^ 

Advantages  and  disadvantages  of  plastic  pipe-PVC-DWV 

A.  Advantages 

1-  Lightweight 

2.  Resists  corrosion  and  electrolysis 

3    Easily  installed 

4.  Comparatively  inexpensive 
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B.  Disadvantages 

(NOTE:  Check  manufacturer's  specifications.) 

1 .  Will  not  stand  temperatures  over  1 50'  F. 

2.  Not  stable  at  pressures  over  1 00  p.s.i. 
Methods  of  measuring  pipe 

Ok  A.    End  to  end 

1 .  Straight  length  of  pipe 

2.  Measure  pipe  without  fittings  (Figure  1) 
FIGURE  I 


I" 


B.    End  to  center 

1.  Straight  length  of  pipe 

2.  Tighten  a  fitting  on  one  end 

3.  Measure  from  end  of  pipe  to  center  of  fitting  (Figure  2) 


FIGURE  2, 


C. 


Center  to  center 

1 .  Straight  length_of  pipe 

2.  Tighten  fitting  on  each  end 

3.  Measure  from  center  of  one  fitting  to  the  center  of  the  other  (Figure  3) 
FIGURE3 
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Single  Hub,  5'  Lengths 


Diams 

r 

3" 

4" 

6" 

8" 

\10" 

12" 

15" 

Sv  Wts. 

20 

30 

4C 

52 

65 

100 

145 

190 

255 

Xh.Wts, 

25 

45 

60 

^5 

95 

150 

215 

270 

375 

Single  Hub,  10'  Diams      Sv.  Wts  Xh.Wts. 


Diams 

Sv.Wts. 

_XhJA/ts^ 

6" 

124  " 

^  160 

38 

43 

8"" 

185 

265 

3" 

56 

83 

10" 

270 

400 

75 

108 

12" 

355 

480 

5"  ~ 

98 

133 

15" 

475 

705 

pouble_Hub^5'  Lengths 


Diams. 

2" 

3" 

4" 

5" 

6"  ^ 

8" 

10" 

12" 

15" 

Sv.  Wts. 

21 

31 

42 

54 

«8 

'ids 

150 

200 

270 

Xh  Wts, 

26 

47 

63 

78 

100 

157 

225 

485 

395 

-J 


J 


No-Hub 


D 


Double  Hub,  30"  Lengths 
(25"  Laying  Lengths) 


Diam. 

Sv.Wtl 

Wts.- 

2" 

11 

14 

3" 

17 

26 

4" 

23 

33 

Co 


Types  of  Pipe 

(Continued) 


TYPE 

GRADE 

DIAMETER 
RANQE  (IN  INCHES) 

TYPjCAL  APPLICATION 

ABS 

DWV 

1  il/4'  -  6 

"DRAINAGE  WASTE  AND  VENTING 
IN  RESIDENTIAL  CONSTRUCTION  - 

SERVICE 

1  i/A-  -  ••■'6 

~.NONCODE  APPLICATIONS 

1  DWV 

1  1/4.  -  6 

DRAINAGE,  WASTE  AND  VENTING 
IN  RESIDENTIAL  CONSTRUCTION  * 

PVC 

THIN  WALL 

1  .1/2  -  4 

DRAINAGE,  WASTE  AND  VENTING  NOT 
ENCLOSED  WITHIN  WALLS 
(  NOT  ALLOWED  BY  SOME  CODES  ) 

PRESSURE 

PIPP 

r  Iru 

1/2-6 

~  SELECTION  BASED  ON  PRESSURE  OF 
FLUID  WHICH  IS  TO  FLOW 

1    ^       1  U      ■will          1      I  W       1             1               V  W 

THROUGH  PIPE 

CPVC 

1/2-  —  3/4 

~  HOT  WATER  LINES 

PE 

HIGHl 
DENSITY 

1/4  -  12! 

GAS  PIPING 

MEDIUM 
DENSITY 

1/4  -  48 

IRRIGATION,  SEWER  MAINS" 

SR 

1/2  -  12 

"  STORM  DRAINS,  SEPflC  TANK  AND 
LEACH  FIELDS" 

Types  of  Plastic  Pipe:  Grade,  Size,  and_ Application 


Types  Of  Pipe 

(Continued) 
Vitrified  Clay 


Pipe  Section 


Bushing  Elbow(30%-45%) 
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no  ^1 


Wye 


Tee 


Elbow 


Plastic  Casting 


F 


Rubber  0-Ring 


Com  PI  assed  O-Ring 


Compression  joint  in  vitrified  clay  pipe  assembles 
rapidly  and  needs  no  additional JjselJJg^  time. 


PIPE 
UNIT  V 


ASSIGNMENT  SHEET  #1"C0NSTRUCT  A  MATERIALS  TAKE-OFF 
LIST  FROM  AN  ISOMETRIC  DRAWING 


Directions:  Using  the  piping  system  that  is  shown  in  Figure  1,  construct  a  materials  take-off 
list. 

MATERIALS  TOTAL  NUMBER 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 


7o 

'    V  # 

I 


ASSIGNMENT  SHEET  #1 


2"  Vent  through  roof 


FIGURE  1 
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UNIT  V 


ASSIGNMENT  SHEET  #2--SECURE  A  PERMIT  FOR  THE  INSTALLATION 

OF  A  PLUMBING  SYSTEM 


^VALUATION:  Given  a  plumber's  license  number,  information  concerning  loca- 
tion where  work  is  to  be  done,  and  a  l<nowledge  cf  codes,  make  application  for 
and  secure  a  plumbing  installation  permit  from  a  municipal  or  district  permit  office. 
All  information  supplied  should  be  accurate  and  be  verified  by  your  instructor. 


t.      Tools  and  equipment 

A.  License  number 

B.  Information  concerning  plumbing  installation 

C.  Application  for  permit 

D.  Code  book . 

E.  Pencil 
II.  Procedure 

A.  Study  the  information  concerning  a  plunr<bing  installation 

r 

B.  Draw  appropriate  sketches 

C.  Check  with  instructor  for  proper  procedures  for  submitting  application 
0.    Secure  permit 

E.    Ask  instnjctor  for  evaluation  o?  work 


PIPE 
UNIT  V 

ANSWERS  TO  ASSIGNMENT  SHEET  #1 
MATERIALS  TOTAL  NUMBER 


1. 

3"  X  5'  cast  iron  double  hub  pipe 

1 

2. 

3"  X  5'  cast  Iron  single  hub  pipe 

2 

3. 

3"  C.I.  Y» 

2 

4. 

#"  C.I.  long  turn  ell 

2 

5. 

3"  clean-out 

1 

6. 

3''  C.I.  P  trap 

1 

7. 

3"  CI.  floor  drain 

1 

8. 

3"  X  1  1/2"  C.I.  TY 

1 

9. 

3"  X  1  1/2"  CI.  reducing  bushing 

1 

10. 

21'  X  1  1/2"  galvanized  steel  pipe 

1 

11. 

11/2"  galvanized  steel  90°  Ell 

1 

12. 

1  1/2"  galvanized  steel  nipple 

2 

13. 

1  1/2"  galvanized  steel  P  trap 

1 

14. 

1  1/2"  galvanized  steel  45°  Ell 

2 

15. 

1  1/2"  X  2"  coupling 

1 

16. 

3'  X  2"  galvanized  pipe 

1 

17. 

2"  roof  flashing 

1 

PIPE 
UNIT  V 


NAME 


TEST 

1 .  Match  the  terms  on  the  right  to  the  correct  definitions. 

I 

 ^a.  Rigid  plastic  pipe 

 b.  Name  size  of"  pipe  rather  than  actual  size 


_c.  Plastic  pipe  which  comes  in  a  roll  and  uses 
slip-in  fittings  with  clamps 


 ^d.  Laws  and  regulations  which  stipulate  type, 

size,  and  quality  of  pipe  material  to  use 

 e.  Short  piece  of  pipe  12  inches  or  less  in  length 

 f.  Fluid-carrying  pipe  which  has  a  thin  -wall 

g.  To  coat  metal,  by  hot  dipping,  with  zinc  in 
order  to  prevent  rusting    .        '  c 

2.  Select  six  types  of  pipes  used  in  residential  plumbing  by  placing  an  "X"  in  the  appro- 
priate blanks. 


1.  Tube 

2.  Galvanize 

3.  Plumbing  code 

4.  Nominal  size 

5.  P.V.C. 

6.  Nipple 

7.  Flexible  plastic 
pipe 


a.  Black  steel 

_b.  Galvanized  steel 

_c.  Cast  iron 

_d.  Brick 

e.  PDT  plastic 


_f.  ■  P.E. 
_g.  Ivory 
_h.  Copper 
J.  Wood 
j.   Vitrified  clay 


3.  Match  the  types  of  copper  pipe  on  the  right  to  the  correct  identification  colors. 
(NOTE:  Some  colors  identify  two  types  of  copper  pipe.) 

 ^a.  Yellow  1.  L-soft  5.  M- Rigid 

 b.  Red  2.  K-soft 

 c.  Blue  3.  DWV-Rigid 

d.  Green  4.  K-Rigid 


6.  L-Rigid 


73. 
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List  one  application  for  each  type  of  pipe  to  be  used  in  tlie  plumbing  trade. 

a.  Black  steel- 

b.  Galvanized  steel- 

c.  Plastic  pipe- 

d.  Copper- 

e.  Cast  Iron- 

f.  Vitrified  clay- 

Discuss  the  differences  between  black  steel  and  galvanized  steel  pipe, 
a.    Black  steel 

1. 

2. 

B.    Galvanized  steel 
1. 
2. 

List  four  advantages  and  two  disadvantages  of  plastic  pipe, 
a.  Advantages 

1. 

2. 

3. 

4. 

B.  Disadvantages 
1. 


1 


7.  Discuss  the  three  common  methods  of  measuring  pipe  using  the  illustrations  below, 
a. 


8.  Construct  a  materials  take-off  list  from  an  isometric  drawing, 

9.  Secure  a  permit  for  an  installalion  of  a  plumbing  system. 


'1  J 
I 
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PIPE 
UNIT  V 

ANSWERS  TO  TEST 

a.  5 

b.  4 

c.  7 

d.  3 

e.  6 

f.  1 

g.  2 

a,  b.  c.  f,  h.  i 

a.  3 

b.  5 

c.  1,6 

d.  2,4  . 

Any  one  under  each  type  of  pipe: 

a.  Black  steel  pipe 

1)  Natural  gas  lines 

2)  Liquified  petroleum  gas  lines 

b.  Galvanized  steel  pipe 

1)  Drain  lines 

2)  Vent  lines 

3)  Water  lines 

c.  Plastic  pipe 

1)  Water  supply  lines 

2)  Underground  gas  lines 

3)  Drain  lines 

4)  Vent  lines 


d.  Copper  j 

1)  Water  lines  j 

2)  Drain  lines  j 

3)  Vent  lines  ■  . 

4)  Gas  lines 

e.  Cast  iron 

1)  Drain  lines 

2)  Vent  lines 

f.  Vitrified  clay 

1)  Sewer  lines 

2)  Storm  drains 
Discussion  should  include: 

a.  Black  steel 

1)  Black  steel  pipe  is  varnished  black  to  help  prevent  rust  and  distinguish  it 
from  galvanized  pipe 

2)  It  is  limited  to  use  with  noncorrosive  substances  such  as  gas^  air,  and  steam 

b.  Galvanized  pipe . 

1 )  Galvanized  steel  pipe  is  hot  dipped  to  resist  rusting 

2)  This  pipe  is  used  for  applications  with  corrosive  liquids  such  as  water 

a.  Advantages 

1)  Lightweight 

2)  Resists  corrosion  and  electrolysis 

3)  Easily  installed 

4)  Comparr?tiveiy  inexpensive 

b.  Disadvantages 

1)  Will  not  stand  temperatures  over  150°  F 

t 

2)  Not  stable  at  pressures  over  100  p.s.i. 


7.  a. 


End  to  end 


9 


1 )  Straight  length  of  pipe 

2)  Measure  pipe  without  fittings 

b.  End  to  center 

1 )  Straight  length  of  pipe 

2)  Tighten  a  fitting  on  one  end 

3)  IVleasure  from  end  of  pipe  to  center  of  fitting 

c.  Center  to  center 

1)  Straight  length  of  pipe 

2)  Tighten  fitting  on  each  end 


3)  Measure  from  center  of  one  fitting  to  the  canter  of  the  other 

8.  Evaluated  to  the  satisfaction  of  the  instructor 

9.  Evaluated  to  the  satisfaction  of  the  instructor 
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PRIVATE  WATER  SYSTEMS 
'     .    UNIT  I 

V 

«     UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  ?ble  to  identify  types  of  private  water 
supplies  and  pump  controls  used  on  private\water  supplies.  The  student  shoutd  also  be  able 
to  describe  the  operating  principles  of  three  types  of  pumps  and  instaira  pump  and  controls 
according  to 'manufacturer's  specifications.  This  tcnowledge  will  be  evidenced  by  correctly 
performing  the  procedures  outlined;  on  the  assignment  and  job  sheets  and  by  goring  85 
percent  on  the  unit  test. 


SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  assoqiated  with  private  water  systems  to  the  correct  definitions  or 
descriptions.  ' 

2.  identify  types  of  private  water  supplies. 

'3.  Select  true  statements  describing  various  private  water  supplies.  ^ 

4.  List  possible  sources  of  contamination  in  private  water  supplies. 

5.  Identify  various  pump  controls  used  on  private  water  systems. 

6.  '  Select  true  statements  concerning  the  applications  of  various  controls  on  private 

water  systems. 

'  7.  Identify  types  of  pumps  used  for  private  water  systams. '  r 

8.  De^ribe  the  operating  principles  of  three  types  of  pumps. 

9.  Compute  the  cost  for  plumbing  supplies. 

10.  Demonstrate  ihe  ability  to  install  a  pump  and  controls  according  to  manufactur- 
er's specifications. 


PRIVATE  WATER  SYSTEMS 
UNIT  I 

SUGGESTED  ACTIVITIES 

Instructor: 

A.  Provide  student  with  objective  sheet. 

B.  Provide  student  with  information,  asr'gnment,  and  job  sheets. 

C.  Make  transparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  and  assignment  sheets. 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheet. 

G.  If  pcssible,  visit  a  well  drilling  company  and  see  a  project  in  operation. 

H.  Have  manufacturer's  representative  visit  class. 

I.  Give  test 
Student: 

A.  Read  objective  sheet. 

B.  Study  information  sheet. 

C.  Complete  assignment  and  job  sheets. 

D.  Take  test. 

INSTRUCTIONAL  MATERIALS 
Included  u\  this  unit: 

A.  Objective  sheet 

B.  Inforrnation  sheet 

C.  Transparency  masters 

1 .  TM  1-Private  Water  Supplies 

2.  TM  2-Private  Water  Supplies  (Continued) 

3.  TM  3"Springs 

4.  TM  4-Contamination  of  Water  Supplies 

r 
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5.  TM  5-Pump  Controls 

6.  TM  6--Pump  Controls  (Continued) 

7.  TM  7-Tvpes  of  Pumps 

8.  TM  8-Types  of  Pumps  (Continued)  / 

9.  TM  9-Operation  of  a  Piston  Pump 

10.  TM  10--Operation  of  a  Centrifugal  Pump 

11.  TM  1 1  "Operation  of  a  Jet  Pump 

D.  Assignment  Sheet  #1 -Compute  the  Costs  for  Pluml-  ing  Supplies 

E.  Job  Sheet  #1  ••Install  a  Pump  and  Controls  According  to  Manufacturer's 
Specifications 

F.  Test 

G.  Answers  to  test 

Reference-Henderson,  G.  E.  Planning  for  an  Individual  Water  System.  Athens, 
GA:  American  Association  for  Vpcational  Instructional  Materials,  1973. 
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PRIVATE  WATER  SYSTEMS 
UNIT  I 


INFORMATION  SHEET 


Terms  and  definitions  or  descriptions 

A.  Potable  water-Water  that  is  free  from  impurities  which  cause  disease  or  ^ 
harmful  effects 

(NOTE:  The  water  shall  conform  to  public  health  department  standards.) 

B.  Pump-*A  device  which  uses  mechanical  power  to  move  or  lift  liquid  from 
one  point  to  another 

C.  Relief  valve**A  safety  device  installed  in  a  water  system  to  automatically 
reduce  excess  pressure 

D.  Foot  valve**A  device  placed  at  the  lower  end  of  the  suction  pipe  in  order  to 
keep  the  pipe  full  of  water 

E.  Check  valve**A  valve  which  allows  water  to  flow  in  only  one  direction 

F.  Suction  line-Pipe  which  carries  water  from  its  source,  such  as  a  well  or 
spring  box,  to  the  pump 

G.  Discharge  line-That  pipe  which  carries  water  from  the  pump  to  the  pressure 
tank  or  water  system 

H.  Pressure  tank-A  device  which  receives  the  discharge  from  the  pump  and 
develops  pressure  by  compressing  air 

I.  Gate  valve-A  water  controller  which  is  used  to  isolate  parts  of  the  pumping 
system 

J.     Water  table-The  height  to  which  underground  water  will  be  found  in  a 
specific  location 

(NOTE:  This  will  vary  according  to  consumption  rate  and  weather  con- 
ditions.) 

K.    P.S.I. -Pounds  per  square  inch,  the  measurement  of  pressure  in  water  systems 

L     Impervious  layer-Sub-soil  section,  usually  containing  clay  or  rock,  which 
resists  or  prevents  flow  or  absorption  of  water 

M.    Centrifugal-Operating  in  a  circular  motion 

N.    Reciprocating-Operating  in  a  back-and-forth  motion 

(NOTE:  A  reciprocating  pump  operates  much  like  the  pistons  in  an  auto- 
mobile.) 
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INFORMATION  SHEET 


Various  types  of  private  water  supplies  (Transparencies  1,2,3) 

A.  Dug  well 

B.  Bored  well 

C.  Protected  spring 

0.    Washed  or  jetted  driven  well 

E.  Drilled  well 

F.  Storage  tanks 

(NOTE:  Storage  tank  are  sometimes  referred  to  as  cisterns.) 

G.  Pond  or  lake 

Oescriptions  of  private  water  supplies  (Transparencies  1,2,  and  3) 

A.    A  dug  well  cons  sts  of  a  hole  in  the  ground  3  to  20  feet  in  diameter  and  deep 
enough  to  extend  below  the  ground  water  table  (Figure  1) 


FIGURE  1 


B.  A  bored  well  is  made  with  an  auger,  either  hand  or  power  operated 

C.  A  spring  is  water  that  rises  to  the  surface  from  some  underground  source 

(NOTE:  Springs  are  very  seldom  found  where  the  general  lay  of  the  land 
is  flat.) 
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INFORMATION  SHEET 

0.    A  driven  well  consists  of  a  pipe  with  a  device  on  the  lower  end  which  is 
screened  to  allow  ground  water  to  enter  the  pipe 

1.  Driven  wells  can  beconne  less  productive  if  screens  become  clogged 
with  sand 

2.  It  is  possible  to  connect  two  or  more  driven  wells  to  increase  water 
supply 

3.  A  "washed"  or  "jetted"  driven  well  saves  manpower,  but  requires  a 
pumping  apparatus 

E.  A  drilled  well  consists  of  a  steel  pipe,  4  to  6  inches  in  diameter,  used  as  a 
casing  to  protect  the  hole  from  cave*ins  and  other  disturbances 

1.  In  loose  soils,  the  casing  is  extended  all  the  way  to  the  water  bearing 
area 

2.  In  impervious  soils,  the  casing  is  extended  through  the  surface  soil  to 
the  impervious  layer 

3.  Drilling  can  be  done  by  percussion  (punching  and  hammering)  and 
rotary  (biting  and  drilling) 

F.  Storage  tanks  provide  water  collected  from  rain  or  sub-surface  ground 

G.  Ponds  or  lakes  can  be  a  source  of  potable  water  if  proper  treatment  is 
applied 

Sources  of  contamination  in  private  water  supplies  (Transparency  4) 

A.    Leaking  sewer  lines 

Bv    Houses  treated  for  termite  control 

C.  Septic  tanks 

D.  Leach  (absorption)  fields 

E.  Barnyards 

F.  Flooded  land 

G.  Unsealed  weils 

(NOTE:  Unsealed  wells  are  susceptable  to  contamination  from  debris, 
animals,  and  vermin,) 


INFORMATION  SHEET 


V.      Pump  controls  used  on  private  water  systems  (Transparencies  5, 6) 


A. 

Switch  bcx 

B. 

Pressure  switch 

C. 

Float  switch 

D. 

Air  volunne  control 

E. 

Floating  air  seal 

F. 

Precharged  tank 

G. 

Sealed-in  air  chamber 

H. 

Pressure  relief  valve 

1. 

Pressure  gauge 

J. 

Foot  valve 

K. 

Spring  loaded  check  valve 

L 

Gate  valves 

VL      Pump  controls  applications 
A.    Electrical  control  box 

1 .  Pump  must  be  fused  separately 

2.  Master  control  should  be  positioned  near  pump  room  entrance  .n  a 
high,  dry  location 

3.  Local  control  switch  should  be  placed  near  the  pump  for  manual 
o.ff-on  operation 

4.  All  electrical  wiring  must  be  done  according  to  approved  methods, 
materials,  and  workmanship 

(CAUTION;  In  most  cases,  a  licensed  electrician  should  do  the  wiring,) 
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INFORMATION  SHEET 

Pressure  switch 

1.  Controls  pump  operation  to  determine  necessary  pressure 

2.  Most  pressure  switches  are  factory  set  at  20*40  lbs.  pressure 

(NOTE:  This  means  that  the  switch  closes  when  the  pressure  drops 
to  20  lbs.  and  opens  when  the  pressure  builds  up  to  40  lbs.  In  some 
instances,  the  pressure  switch  must  be  adjusted  at  time  of  installation.) 

4.  The  "differential,"  the  difference  between  "on"  and  "off"  pressures,  is 
usually  20  lbs. 

5.  A  reliable  pressure  gauge  should  accompany  a  pressure  switch  in- 
stallation 

6.  A  small  socket  wrench  is  a  suitable  tool  for  adjusting  a  pressure  switch 
Floai  switch 

1.  Controls  pump  operation  to  fill  gravity  storage  tank 

2.  Float  switch  operates  by  float  ratner  than  pressure  control 

(NOTE:  The  float  switch  operates  on  the  same  prir..:iplc  as  the  water 
closet  control  valve.) 

Air  volume  control 

1 .  Controls  amount  of  air  in  pressure  tank  systems 

2.  Air  in  tank  is  compressed  when  water  is  forced  into  it  by  the  pump 
(NOTE:  Water  cannot  be  compressed  to  any  measurable  amount.) 

3.  When  pump  stops,  compressed  air  keeps  pressure  on  the  water 

4.  The  compressed  air  pushes  the  water  into  the  water  distribution  system 

5.  Air  in  the  tank  is  gradually  absorbed  by  the  water  until  very  little  air 
space  is  left 

(NOTE:  T»me  varies  according  to  tank  size,) 

6.  The  pump  will  start  and  stop  more  frequently  due  to  less  air  volume 
(NOTE:  This  is  referred  to  as  a  water^logged  tank.) 


INFORMATION  SHEET 

7.  An  air-volume  control  replaces  the  air  which  has  been  absorbed  by 
the  water 

E.  Floating  air  seals  help  to  lower  the  air  absorption  rate  in  pressure  tanks 

F.  Precharging  a  pressure  tanl<  increases  the  amount  of  water  available  between 
pump  stops  and  starts 

G.  Sealed-air  chambers  keep  the  air  from  being  absorbed  into  the  water 

H.  Pressure  relief  valves  are  installed  on  reciprocating  (piston)  pumps  to  relieve 
excess  pressure 

I.  Pressure  gauges  indicate  storage  tank  pressures 

(NOTE:  Pressure  gauges  are  necessary  to  adjust  pr'-.^isure  switches.) 
J.     Valves  control  the  flow  of  water  throughout  a  pumping  installation 

1 .  Foot  valves  keep  the  suction  pipe  filled  with  water 

2.  Check  valves  keep  the  storage  tank  supply  from  emptying  when  pump 
is  being  repaired 

(NOTE:  Check  valves  should  be  installed  between  pump  and  tank.) 

3.  Gate  valves  should  be  used  in  pump  installations  to  assure  maximum 
flow  of  water 

Types  of  pumps  (Transparencies  7  and  8) 

A.  Piston 

(NOTE:  Piston  pumps  can  be  either  double  acting  ot  single  acting,  and 
either  shallow  or  deep  well  pumps.) 

B.  Centrifugal 

(NOTE:  Centrifugal  pumps  can  be  either  shallow  or  deep  wt"'  pumps.) 

C.  Jet 

(NOTE ;  Jet  pumps  can  be  either  shallow  or  deep  well  pumps.) 


INFORMATION  SHEET 

Operating  principles  of  pumps 

A.  Piston  pumps  (Transparency  9) 

1.  Single  acting  piston 

a.  Suction  stroke  draws  water  into  the  cylinder 

b.  Discharge  stroKe  pushes  water  into  the  discharge  pipe 

2.  Double  acting  piston 

a.  Movement  of  the  plunger  to  the  right  pulls  water  from  well 
into  the  left  chamber 

b.  Water  is  forced  out  of  the  right  chamber 

c.  Plunger  movement  to  the  left  forces  water  out  of  left  chamber 

d.  Water  is  pulled  from  well  into  the  right  chamber 

(NOTE:  The  double  acting  piston  provides  a  constant  flow,  while 
the  single  acting  piston  provides  spurts  of  water.  Piston  pumps  are 
'*positive*acting'\  that  is,  the  discharge  is  the  exact  amount  arawn  into 
the  cylinder.) 

B.  Centrifugal  pumps  (Transparency  10) 

1.  An  L-shape^  pipe,  completely  filled  with  water  and  rotated  rapid- 
ly will  pump  water  out  of  a  bucket 

(NOTE:  If  the  suction  pipe  and  lateral  arm  are  filled  with  water  and 
then  rotated,  water  in  the  lateral  arm  is  thrown  out  by  centrifugal 
force.) 

2.  By  adding  more  lateral  arms,  more  water  is  pumped 

3.  With  a  manufactured  pump,  the  Jateral  arms  are  replaced  with  an 
impeller  ^ 

(NOTE:  Centrifugal  pumps  are  not  '^positive-acting".  Their  pumping 
action  slips  if  too  much  discharge  resistance  is  encountered.) 

4.  For  higher  pressures  or  greater  lifts,  two  or  more  impf?i'eis  are  used 

(NOTE:  In  this  multi-stage  pump,  pressure  is  increased  as  the  water 
goes  from  one  impeller  to  the  next,) 
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Jet  pumps  (Transparency  11) 

1.  Water  is  supplied  to  the  jet  nozzle  undbr  pressure 

2.  Water  surrounding  the  jet  stream  is  lifted  and  carried  through  ttie  pipe- 
as  a  result  of  the  jet  action 

'  -(NOTE:  Deep  well  centrifugal  pumps  need  the  use  of  an  ejector  to 
pump  water  more  than  25  feet  in  height.  Shallow  well  pumps  have 
improved  efficiency  if  an  ejector  (jet)  is  installed.  When  a  jet  is  used 
with  a  centrifugal  pump,  a  portion  of  the  water  delivered  by  the  pump 
is  returned  to  the  jet  nozzle  to  operate  it.  The  jet  lifts  water  from  the 
well  to  a  level  where  the  centrifugal  pump  can  finish  lifting  it  by 
suction.) 


Private  Water  Supplies 


Dug  Well 


Bored  Well 


Water 


Seep  Area 

Springs  supply  water  from  underground  sources, 


A  bored  well  is  usually  8  to  14  inches  in  diameter 
and  extended  below  the  water  table. 
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Private  Water  Supplies^ 

(Continued) 

Washed  or  Jetted  Well     Storage  Tank 


Drive-Pipe 
Coupling 


Screen 


Well 
Point 


Down  Spout 
Inspection  Cover 

Cistern 


Ponds 


Lakes  or  ponds  collect  rUn-off 
water  from  surrounding  slopes 


Storage  tanks  are  used  to  collect 
rainwater  from  rooftops 


7.>  iJ 
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Springs 


Fence 


Surface  Water  _ 
Diversion  Ditch 


Removable  Cover 


Screened 
Overflow 


...\ 


4 


4- ;  Chamber 


--  To  V  )rage 
^  Screen  J  Drain 

Cleanout  Drain 


Perforated 
Pipe 

Water-Bearing 
Gravel 


Surface-Water 
Diversion  Ditch 


—       o  ~ 


„  ^   New  Ground  Level 


_     — o  — .._  


£r^=--^        Seal  «??^?^?^^t^.Scre 


-  25  Feet  or  More  ^ 
.Water  Bearing  Sand  or  Gravel 

•  .Flow 


l^TDrainL 
Valvei 


Screen  li^V^*  -^^^ 

J<  Rock  Drain 


4^ 


A  design  ^or  collecting  water  from  a  spring  tfiat  provides  protection 
against  surfiKU  pollution  and  provides  a  means  for  entering 


-^x/// Bedrock      //'.  - 


//  /'  //  / 


To  Storage 


Protection  of  Spring  from  Surface  Contarnination 
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Contamination  of  Water  Supplies 


<^Jil'ovv  wells  can  become  polluted  mors  readily  than  deep  wells.  Note  that  pollution  car>  come  from  underground 
ERJC-ifces  as  well  as  froni  surface  sources.'  n  • 


Pump  Controls 


Switch  Box  Pressure  Switch 


Float  Switch  Pressure  Gauge,      Pressure  Reh'ef 

Valve 


Pump  Controls! 


(Continued) 


Spring  Loaded 
Foot  Valve  Check  Valve 


Precharged  Tank!       Floating  Air  Seal!  Sealed-in 

Air,  Chamb 


A  Float  that  rides  up  and  down  with  the 


Air  Volume  Conti'o!  Gate  Valves 


Types  of 


Centrifugal  Pump 

(Deep  Well  Submersible) 

(NOTE;  Pump  and  motor  is  installed  in  the 
well,  below  the  water  level) 


7  ^5 

er!c 


Pumps 


Pump 
Head 


Well 
Casing 


'Sucker  Ro^ 

Plunger 
Valve  - 
Plunger 

^Leathers 
-Cylinder 

•Check  Valve 
-Seal" 


Piston  Pump 

(Deep  Well) 

(NOTE:  Pumping  mechanism  is  in  the  well,  usually 
below  Wuter  level.) 


Types  pf^Pumps 

(Continued) 


Motor 

Centrifugal 
Pump 


Ejuctor  Mounted 
close  to  pump  impeller 


Ejector 


Well  Casing 


Centrifuga! 
Pump 


Well  Casing 
Lift  Pipe 

Return  Pipe 


—Ejector 


Ejector  is  mounted  just 
above  the  water  level, 
or  submerged 
below  water  level 


bhaiiow  vyeii  Jet  h'ump 


•  *  •       «  i  « 


Deep  W€ii  jei  rump 
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(NOTE:  The  ejector  is  i  ^  a  venturi  fittir.g.) 
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Operation  of  a  Piston  Pump 

Single  Acting  Piston 


(From  Water  Source) 


Movement  of  plunger  to  the  ri^ht 


Movement  of  plunger  to  the  left 


Operation  of  a  Centrifugal  Pump 


Pperatjon 


Water  is  supplied  to  jet  nozzl6  under  pressure.  Water 
•surrounding  the  jet  stream  is  lifted  and  carried 
up  the  pipe  as  a  result  of  jet  action, 


lb: 
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Jet^Pump 


Jet  used  with  a  centrifugal  pump. 
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ASSIGNMENT  SHEET  #'1 -COMPUTE  THE  COSTS  FOR  PLUMBING  SUPPLIES 


EVALUATION:  Provided  with  job  specifications  and  materials  cost  sheets.  >, 
compute  the  cost  for  piping,  fittings,  pump,  and  all  other  materials  used  to 
complete  job  sheet  #1.  The  total  cost  must  be  within  5%  of  the  instructor's 
computation.  ^  . 


I.      Tools  arid  equipment  > 

A.  '  Job  specifications  ' 

B.  >  Pencil  and  cost  sheets 

C.  Job  sheet  #1 

0,    Access  to  catalogs  and  plumbing  supply  wholesaler 
'  fl.  Procedure 

A-    Stud^  the  job  specifications 

Ci  '  Visit  the  pump  supply  wholesale  hou^e  to  secure  prices 

D'.    Fill  out  this  cost  sheets 

i 

E;    Check  with  instructor  for  accuracy'of  computation 


PRIVATE  WATER  SYSTEMS 
UNIT  I 


JOB  SHEET  #1"INSTALU  A  PUMP  ANO  CONTROLS  ACCORDING  TO 
.  MANUFACTURER'S  SPECIFICATIONS 


EVALUATION:  Given  access  to  tools,  equipment,  and  materials,  inetall  a 
pump  and  controls  accdrd|ng  tp  manufacturer's  specifications.  Piping  r.hould' 
not  lealc.  controls  should  oberate  the  system  correctly,  and  the  worktvianship 
should  be  approved  by  the  instructor. 

k  

L      Tools  and  equipment 

A.  Pump 

B.  Pressure  tank 

C.  v  Three  bricks  or  tank  su^(^orts 
0.  Two  3/4"  galvanized  iron  tees 
E.  ^  One  3/4"  galvanized  iron  plug 


F. 

One  3/4"  galvanized  iron  90°  elbow  / 

G. 

Assorted  3/4"  galvanized  iron  nipples  (2-6",  2-5",  1-4",  2-3") 

H. 

Short  length  3/4"  galvanized  iron  pipe 

t 

1. 

One  3/4"  foot  valve 

J. 

One  3/4"  gate  valve 

K. 

Air  volume  control 

L. 

Pressure  switch 

M. 

Pressure  gauge 

M. 

Relief  valve  (if  piston  pump  is  used) 

0. 

Bushing  tor  reiiet  valve  (it  used) 

P. 

Two  3/4  '  galvanized  iron  union 

JOB  SHEET  #1 


Q.    Pipe  join:  compound 
R.    Two  14"  pipe  wrenches 

<■. 

S.    One  8"  adjustable  wrench 

T.    One  1  1/4"  X  1/8"  bushing 

a   twal  1/4"  X  3/4"  bushings 

V.    Short  2"  X  8"  wood  plank  (to  support  pump) 

W.    Pipe  threading* equipment 

X,    55  gallon  tank 

Y.    Boiler  drain 

Procedure 

(NOTE:  Refer  to  Figure  1  on  last  page  of  job  sheet.) 

A.  Install  6"  nipple  into  tank  inlet 
(NOTE:  This  inlet  might  need  a  bushing.) 

B.  ^  Install  5"  nipple  into  tank  outlet 

C.  Install  3/4"  tee  on  outlet  nipple 

0.  Install  3/4"  boiler  drain  valve  on  end  of  tee 

E.  Install  4"  nipple  on  side  outlet  of  tee  (vertical) 

F.  Install  3/4"  gate  valve  on  end  of  nippln 

(NOTE:  Apply  pipe  compound  to  all  ma's  threads.) 

G.  Install  3/4"  union  on  end  of  tank  inlet  nipple 

H.  Raise  pressure  tank  up  to  rest  on  bricks  or  supports 

1.  Raise  pump  up  to  rest  Oii  work  plank 
(NOTE:  Use  any  material  to  cushion  vibration.) 

J.  Measure  distance  from  pump  outlet  to  tee  (end  to  center  measurement) 
K.    Cut,  ream,  and  thread  discharge  pipe 

I.  .    Install  discharge  pipe  in  pump  outlet 

M.    Loosen  union  and  install  on  pump  discharge  pipe  (L) 
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JOB  SHEET  #1 

N.    Tighten  union 

0.    install  3"  nipple  in  suction  side  of  pump 
P.     Install  3/4"  union,  3"  nipple,  elbow.  3"  nipple  and  foot  valve 
Q.    install  pressure  control 
R.    install  air-voiume  control  (including  tubing) 
S.     install  gauge 
T.    Checl<  wori< 
^         Clean  up  area  and  too.^s  % 
V.    Put  tools  and  equipment  away  - 
W.    Check  with  instructor  for  evaluation  of  job 

(NOTE:  Installation  can  be  tested  using  55  gallon  drum  filled  with  water.) 


Private  WateLSystem 


FIGURE  1 


3/4"  Elbow 


Discharge  Pipe 
Primer 


1"  Elbow  6"N 
^3"  Nipple 


1"  Union 


•3"  Nipple 


Pressure  Gauge 


Pump  Brt<e 


PRESSURE  TANK 


Air  Volume 
^ Control 


Gate  Valve 


-4"  Nipple 


5"  Nipple 

3/4"  Tee 

^  „  3/4"  Boiler 
^  Drain 


Bricks 


Foot  Valve 
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PRIVATE  WATER  SYSTEMS 
UNIT  I 


NAME 
TEST 


Match  the  terms  on  the  right  to  the  correct  definitions  or  descriptions. 

1. 
2. 


^a.  Water  that  is  free  from  impurities  which 
cause  disease  or  harmful  effects 


^b.  A  device  which  uses  mechanical  power  to 
move  or  lift  liquid  from  one  point  to  another 

^c.  A  safety  device  installed  in  a  water  system  to 
automatically  reduce  excess  pressure 

'  ■ 

^d.  A  device  placed  at  the  lower  end  of  the 
suction  pipe  in  order  to  keep  the  pipe  full  of 
water 

^e.  A  valve  which  allows  water  to  flow  in  only 
*    one  direction 

_f.  Pipe  which  carries  water  from  its  source, 
such  as  a  well  or  spring  box,  to  the  pump 

^g.  T"hat  pipe  which  carries  water  from  the 
pump  to  the  pressure  tank  or  water  sys- 
.  tem 

^h.  A  device  which  receives  the  discharge  from 
the  pump  and  develops  pressure  by  com- 
pressing air 

J.  ,A  water  controller  which  is  used  to  isolate 
parts  of  the  pumping  system 

J.  The  height  to  which  underground  water 
will  be  found  in  a  specific  location 

^k.  Pounds  per  square  inch,  the  measurement 
of  pressure  in  water  systems 

J.  Sub-soil  section,  usually  containing  clay  or 
rock,  which  resists  or  prevents  flow  or  absorp- 
tion of  water 

^m.  Operating  in  a  circular  motion 

n.  Operating  in  a  back'and-forth  motion 


3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 


Relief  valve 
Suction  line 
Gate  valve 
P.S.I. 

Reciprocating  ' 
Pressure  tank 
Potable  water 
Foot  valve 
Pump 

Check  valve 
Discharge  line 
Impervious  layer 
Centrifugal 
Water  table  , 
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Select  true  statements  describing  various  private  water  supplies  by  placing  an  "X'Vin 
the  appropriate  blanks. 

 a.  A  dug  well  consists  of  a  hole  in  the  ground  3  to  20  feet  in  diameter  and  deep 

enough  to  extend  below  the  ground  water  table 

 b.  A  driven  well  is  made  with  an  auger,  either  hand  or  power  operated 

C'  A  spring  is  water  that  rises  to  the  surfscs  from  some  undergrpund  source 

 d.  A  bored  well  cor  sists  of  a  pipe  with  a  device  on  the  lower  end  which  is 

screened  to  allow  ground  water  to  enter  the  pipe 

 e.  A  drilled  well  consists  of  a-sttel  pipe,  4  to  6  inches  in  diameter,  used  as  a 

casing  to  protect  the  hole  from  cave-ins  and  other  disturbances 

 ^.  Storage  tanks  provide  water  collected  from  rain  or  sub-surface  ground 

List  five  possible  sources  of  contamination  in  private  water  supplies. 

a, 

c. 
d. 
e. 
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5.  Identify  various  pump  controls  used  on  private  water  systems. 


Select  true  statements  concernU.g  applications  of  various  controls  on  private  water 
systems  by  placing  an       next  to  the  true  statements. 

a.  Pump  must  be  fused  separately  •  «.  " 

b, '^  Local  control  switch  should  be  placed  near  the  pump  for  manual  qff-on. 

operation 

 ^c.  Most  pressure  switches  are  factory  set  at  60-80  lbs.  pressure 

d.  Float  switch  controls  pump  operation  to  determine  necessary  pressure 

e.  Air  volume  control  keeps  the  air  from  being  absorbed  into  the  water 

^     f.  Pressure  gauges  indicate  storage  tank  pressures  ^ 

g.  Globe  valves, should  be  used  in  pump  installations  to  assure  maximum 
flow  of  water  •  * 

*    h.  Gate  valves  keep  the  suction  pipe  filled'with  water 

 I.   If  a  pressure  gauge  is  installed,  a  pressure  switch  is  not  necessary  ^ 

 j.  An  air-volume  control  replaces  the  air  which  has  been  absorbed  by  the 

water  ^  - 

k.  Floating  air  seals  help  to  lower  the  air  absorption  rate  in  pressure  tanks 

I.  The  pressure  switch  controls^  pump  operation  to  fill  gravity  storage  tank 

Identify  types  of  pumps  used  for  private  water  systems. . 


9.   Compute  the  costs  for  plumbing  supplies. 


10.  Demonstrate  the  ability  to  install  a  pump  and  controls  according  to  manufacturer's 
specifications. 


4» 
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PRIVATE  WATER  SYSTEMS 
UNIT  I 


ANSWERS  TO  TEST 


1.  a.  7  h.  6 

b.  "9  I.     3  , 

c.  1  j.  '  14 
'  d.  8  k.  4 

e.  10  1.  12 

f.  2  m.  13 

g.  11  n.  5 

2.  a.  Protected  spring 

b.  Storage  tank 

c.  Dug  well 

d.  Washed  or  jetted  driven  welt  j 

e.  Drilled  well  / 

f.  Sored  well 

g.  Pond  or  lake 

3.  f 

4.  Any  five  of  the  following: 
a.  Leaking  sewer  lines 

tx.  Houses  treated  for  termite  control 

c.  Septic  tanks 

d.  Leach  (absorption)  fields 

I. 

e.  "  'Barnyards 

f.  Flooded  (and 

g.  Unsealed  wells 
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a.     Air  volume  control 


g*    Spring  loaded  check  valve 


b.  Pressure  switch 

^c.  Float  switch 

d.  Pressure  gauge 

e.  Pressure  relief  valve 

f.  Foot  valve 


h,  Precharged  tank 

i.  Floating  air  seal 
I  Gate  valves 

k.  Sealed-in  air  chamber 

L  Switch  box 


a,  b,  f,  j,  k 

a.  Centrifugal 

b.  « Piston 

c.  Jet  . 

Discussion  should  include: 
a«    Piston  pumps 

1 )  Single  acting  piston 

a)  Suction  stroke  draws  water  into  the  cylinder 

b)  Discharge  stroke  pushes  water  into  the  discharge  pipe 
2)    Double  acting  piston 

a)  Movement  of  the  plunger  to  the  right  pulls  water  from  well  into  the  left 
chamber 

b)  Water  is  forced  out  of  the  right  chamber 

c)  Plunger  movement  to  the  left  forces' water  out  of  left  chamber 

d)  Water  is  pulled  from  well  into  the  right  chamber 
b.    Centrifugal  pumps 

1)  An  L-shaped  pipe,  completely  filled  with  water  and  rotated  rapidly  will 
pump  water  out  of  a  bucket 

2)  By  adding  more  lateral  arms,  more  water  is  pumped 

3)  With  a  manufactured  purrip,  the  lateral  arms  are  replaced  with  an  impeller 

4)  For  higher  pressures  or  greater  lifts,  two  or  more  impellers  are  used 


ft  " 


c.    Jet  pumps 

1 )  Water  is  supplied  to  the  jet  nozzle  under  pressure 

2)  Water  surrounding  the  jet  stream  is  lifted  and  carried  through  the  pipe  as  a 
result  of  the  jet  action 

Evaluated  to  the  satisfaction  of  the  instructor 


Performance  skill  evaluated  to  the  satisfaction  of  the  instructor 
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SEPTIC  SYSTEMS 
UNIT  II 

UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  be  able  to  describe  how  a  septic  system 
operates  and  install  a  septic  tank.  This  Icnowledgewlll  be  evidenced  by  correctly  performing 
the  procedures  outlined  on  the  job  sheet  and  by  scoring  85.  percent  on  the  ujiit  test. 

SPECIFIC  OBJECTIVES  , 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  associated  with  septic  systems  to 'the  correct  definitions  or  de*. 
scriptlons. 

2.  Describe  how  a  septic  system  operates  using  an  illustration. 

3.  Select  statements  which  correctly  describe  the  basic  design  of  a  septic  system. 

4.  List  septic  tank  construction  materials. 

5.  Discuss  septic  tank  care. 

6.  Demonstrate  the  ability  to  install  a  septic  tank. 


SEPTIC  SYSTEMS 
UNIT  II 


SUGGESTED  ACTIVITIES 


I.  Instructor: 

A.  Provide  student  with  objective  sheet. 

B.  Provide  student  with  information  and  job  sheets. 

C.  Malce  transpare^^cies. 

D.  Discuss  unit  and  specific  objectives. 


E.  Discuss  information  sheets. 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G.  Provide  students  with  local  plumbing  code  books  and  discuss  the  con- 
struction details  of  septic  tanl(S. 


H.  Discuss  the  construction  of  a  sub-surface  tile  system. 

I.  Contact  the  local  sanitarian  from  the  Board  of  i-tealtii  to  address  the  class  on 
the  percolation  test  procedure. 

J.     Invite  a  l^cal  engineer  or  sanitarian  to  discuss  the  minimum  standards, 
location,  and  design  of  residential  lagoons. 

K.  Visit  the  site  of  a  septic  tanic  installation. 

U.  Give  test. 

II.  Student: 

A.  Read  obje  Ji:ive  sheet. 

B.  Study  information  sheet. 

C.  Complete  job  sheets. 
0.  Take  test. 


INSTRUCTIONAL  MATERIALS 


I. 


Included  in  this  unit: 


A.    Objective  sheet 


8.    Information  sheet 


C.  I'ransparency  masters 

1.  TM  1  "Components  of  Private  SeArage  Disposal  Systems 
2-  TM  2-Basic  Design  of  a  Septic  System 
'  3.  TM  3-Construction  Methods  and  Materials 

D.  Job  Sheet  #1~lnstall  a  Septic  Tank 

E.  Test 


F.    Answers  to  test 


Reference-Sipf/c  Tank  and  F-  ^surface  Tile  Systems,  Oklahoma  State  Department 
of  Health,  January,  19^8.  \ 


Additional  reference:  Manual  for  Septk:  Tank  Practice.  Public  Health  Service 
Publication  No.  526.  Washington,  D.C.:  U  S.  Government  Printing  Office. 


SEPTIC  SYSTEMS 
^  UNIT  II 


INFORMATION  SHEET 


Termi  and  definitions 

A.  Septic- Destructive  action  of  bacteria  on  organic  matter 

(NOTE:  An  anti-septic  such  as  a  mouthwash  kills  bacteria  and  counter- 
acts the  destructive  action.) 

B.  Septic  tank-A  waterproof  tank  in  a  private  sewage  disposal  system  which 
promotes  the  growth  and  reproduction  of  bacteria  in  order  to  break  up  and- 
decompose  organic  matter  (Transparency  1 ) 

C-    Percolation  test-A  test  to  determine  the  ability  of  the  soikto  absorb  water 

0.  Leach  field-A  piping  installation  designed  to  disperse  the  septic  tank  dis- 
charge into  the  soiLto  be  evaporated  or  absorbed 

E.  Distribution  boX"A  small  tank  taking  the  immediate  discharge  of  the  septic 
tank  and  distributing  it  in  two  or  more  directions 

F.  Eftluent'The  discharge  which  flows  out  of  a  septic  tank 

I 

G.  Perforated  pipe-Pipe  with  holes  in  th^  side  which  allow  liquid  to  be  released 
into  the  ground 

H.  CesspooU*A  pit  or  well  constructed  of  brick,  stone,  or  block,  without  any 
masonry  (cement  bond),  used  to  receive  sewage  discharge  from  a  building 
(Transparency  1 ) 

i 

1.  Sludge*-Solids  which  settle  to  the  bottom  of  a  tank  or  pit 

J.     Anaerobic  bacteria- Bacteria  that  live  and  grow  in  the  absence  of  oxygen 

K.    Aerobic  bacteria-Bacteria  that  liv^  and  grow  in  the  presence  of  oxygen 

L  Lagoon-Small  pond  taking  the  effluent  from  the  septic  tank  when  tile 
field  drainage  is  insufficient 

M.  Leaching  pit- A  perforated  masonry  tank  used  to  disperse  the  effluent 
from  a  septic  tank  (Transparency  1 ) 
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Operation  of  a  septic  system  (Figure  1) 


Cover 


Outlet  1 
Dividing  .Wallj 


/ 


\ 

A, 


A,  The  septic  tank  receives  the  discharge  from  soil  pipes  which  extend  beyond 
the  building  waiis  ' 

B.  Organic  solids  settle  to  bottom  of  tank 

a    Bacteria  decompose  the  solids  and  somewhat  clarify  the  llqujid 

0.    The  liquid  leaves  the  septic  tank  by  gravity  and  enters  the  reaching  field 

E.    The  liquid  is  dispersed  into  the  soil,  sand  and/or  gravel  to  be  evaporated  at. 
the  ground  surface  or  to  be  drained  into  the  ground 

Basic  design  of  a  septic  system  (Transparency  2) 

(NOTE:  Refer  to  local  codes.) 

A.  The  sewage  disposal  system  should'  consist  of  a  septic  tank  with  efflu- 
ent discharging  into  a  sub-surface  tile  system 

B.  All  waste  water  must  be  connected  to  the  disposal  system,  including  laundry 
and  kitchen  wastes 

C.  Septic  systems  are  designed  for  a  maximum  water  usage  of  8,000  gallons 
per  month  for  a  2  ^ind  3  bedroom  residence,  and  10.000  gallons  per  month 
for  a  4  bedroom  residence 

(NOTE:  Systems  using  more  than  this  amount  of  water  cannot  be  expected 
to  perform  properly,) 
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0.  All  parts  of  the  disposal  system  should  be  located  50  feet  (minimum)  from 
any  water  suppjy  when  the  ground  slopes  from  the  water  well  end  conditions 
are  favorable 

(NOTE:  When  ground  elevations  or  other  unfavorable  conditions  indicate 
danger  to  a  water  supply,  this  distance  should  be  increased  to  100  feet  or 
more.) 

E. .  All  parts  of  the  sewage  disposal  system  except  the  septic  tank  and  con- 
necting house  sewer  (i.e.,  sub  surface  tile,  distribution  or  retention  boxes) 
should  be  located  at  least  10  feet  from  dwellings,  garages  or  other  structures, 
and  15  feet  from  water  lines 

The  septic  tank  should  be.  located  a  minimum  of  5  feet  from  dwellings,, 
garages,  or  other  structures 

G.  Under  favorable  drainage  and  soil  conditions,  all  parts  of  the  system  should 
be  located  a  minimum  of  5  feet  from  property  lines 

H.  The  minimum  size  septic  tank  shall  be  1,000  gallons  liquid  capacity  for  each 
dwelling  or  living  unit  with  4  bedrooms  or  less,  with  250  gallons  additional 
liquid  capacity  for  each  additionaJ  bedroom  above  4 

(NOTE:  For  special  situations,  500  gallon  tanks  might  be  acceptable.) 

Septic  tank  construction  materials  (Traiisparency  3) 

A.  Reinforced  (wire  mesh)  concrete  ' 

B.  #12  gauge  steel  coated  with  bituminous  material 

C.  Cement  blocks 
0.  Fiberglass 

E,  Plastic 
Septic  tank  care 

^"Av^  There  is  no  set  pedod  of  time  to  clean  oi't  a  septic  tank,  but  it  should  be 
N^ecked  every  two  years  to  determine  if  cleaning  is  necessary 

B.  To  d^rmine  when  the  septic  tank  needs  to  be  cleaned,  remove  the  cover  or 
^  inspectidn^ort  and  obtain  a  piece  of  lumber  1 x  2''  x  8'  and  wrap  and  nail 

cloth  toweling  to  the  bottom  three  feet  of  the  lumber 

C.  Lower  the  toweled  .end  into  the  tank  slowly  until  the  bottom  of  the  tank  is 
reached 


INFORMATION  SHEET 


D.    Hold  in  this  position  for  several  minutes,  then  remove  the  measuring  device 
from  the  tank  as  gently  as  possible  (Figure  1) 

FIGURE  1  ^  Concrete  Septic  Tank 

IVStick  Outlet 


Dividing  Wail 


E.  Th^  dark  colored  sludge  will  discolor  the  toweling,  denoting  the  total  depth 
of  sludge  accumulation 

F.  When  depth  of  the  sludge  exceeds  24  inches,  it  is  time  to  have  the  septic 
tank  cleaned  by  a  licensed  septic  tank  cleaner 

G.  A  properly  cleaned  septic  tank  is  one  that  has  all  the  liquid,  scum,  sludge, 
and  solids  removed 

H.  A  gallon  of  the  sludge  shcuU  be  left  in  the  tank  for  a  bacterial  starter 

(NOTE:  The  addition  of  additives  to  the  tank  such  as  yeast,  enzymes, 
bacteria,  etc.,  is  not  necessary  for  digestion  within  the  tank.) 

I.  The  normal  use  of  bleaches,  detergents,  soaps,  and  drain  cleaners  does 
not  harm  or  interfere  with  the  normal  operation  of  the  system 

(NOTE:  The  scum  forming  on  top  of  the  liquid  often  becomes  so  thick 
that  the  effectiveness  of  the  system  becomes  limited.  The  scum  must  then  be 
removed.) 
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Basic  P esign  of  j  Septic  System 


PIPE  -  WATERTIGHT  JOINTS 
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PERFORATED  PIPE 
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LEACH 
FIELD" 


(DISPOSAL  FIELD) 
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Typicaj  Layout  for  a  .Private  Waste  Pisposaj  System_ 
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Construction  Methods  and  Materials, 


INLET 


£=3 

T  T 

I 

I 


^1 


TANKS  MUST  BE 
WATER  TIGHT 


POURED cbNCRETE TOP 


CEMENT  eUQCK 


LIFTING  HOOKS 


IV^ENTt 


PLAST£R 


MANHOLES 

— r  J 


CONCRETE  BASE 


q^VERTtCAlT'^" 

FITTINGS 

LIQUID 


LEVEL 


^  ^WITHIN  1 "  OF  TOP  OF  TANK 
OUTLET 


LIQUID 
>EVEL 

-^REINFORCEb 
CONCRETE 


TO  EXTEND  BELOW 
LIQUID  LEVEL 


o 

ROUND  SHAPE 


STEEL  TANK  COATED 
WITH  BITUMINOUS  MATERIAL 


TYPICAL  PRECAST  CONCRETE  TAr)*$ 
3000  lbs.  MINIMUN  STRENGTH  CONCRETE 


79i 


ERIC 


SEPTIC  SYSTEMS 
UNIT  II 


JOB  SHEET  #1"INSTALL  A  SEPTIC  TANK 


EVALUATION:  Given  a  backhoe  and  operator,  septic  tank  and  top,  shovel, 
builder's  level,  measuring  tape,  sledge  hammer  and  felt,  install  a  septic  tank.  The 
top  of  the  septic  tank  must  be  positioned  at  least  8"  below  the  finished  grade  so 
that  equal  length  drain  fields  can  be  constructed. 


'(NOTE:  By  using  a  scale  model  and  substitute  tools'and  equipment,  this  task  can  be  per- 
formed in  the  plumbing  shop.) 

4  * 

I.  Tools  and  equipment 

A.    Builder's  levef  and  tripod  , 
'B.  r  6'  rule  or  steel  tape 
C.    Backhoe 'and  operator , 

0.  Pointed  shovel 

E.  Level 

F.  Roll  of  roofing  felt 

G.  Drain  pipe 

H.  Sand,  cement,  and  water 

1.  Small  pointed  trowel 

II.  Procedure 

(NOTE:  Refer  to  local  codes.) 

A.  Establish  grade  at  drain  pipe  stubbed  out  of  building,  using  a  builders  level 

B.  Measure  distance  from  building  stub  to  point  where  drain  line  will  enter  tank 
(NOTE:  Allow  for  a  1/4''  slope  per  foot  of  drain  line.) 

C.  Measure  septic  tank  and  determine  required  depth  of  hole 

D.  Dig  hole  to  required  depth,  width,  and  length  with  backhoe 
(NOTE:  Remove  earth  as  necessary  with  a  shovel.) 

(CAUTION:  Demonstrate  extreme  caution  while  In  or  near  excavating 
procedures.) 


JOB  SHEET  #1 

E.  Lift  tank  and  position  it  in  hole  with  the  bacl<hoe 

F.  Level  the  tank,  checking  the  length  and  width 

G.  Connect  drain  to  septic  tank  using  sand,  cement,  and  water  mixture 
(NOTE:  IVIake  a  neat  joint  at  the  tank  using  a  small  pointed  trowel.) 

H.  Cover  top  of  tank  with  roof  ing  felt 

I.  Pack  earth  firmly  around  sides  and  top  of  tank 
J.     Renx>ve  excess  earth 

K.    Check  with  instructor  for  approval  of  Job 

L.    Clean  up  the  area  and  return  all  tools  and  equipment 

'  (NOTE:  In  poor  drainage  soils,  tanks  should  be  partially  filled  with  water; 
even  concrete  tanks  can  float  after  sj^vere  rains.) 
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SEPTIC  SYSTEMS 
UNIT  II 


NAME  

TEST 

1 .  Match  the  terms  on  the  right  to  the  correct  definitions  or  descriptions. 


,a.  Destructive  action  of  bacteria  or  organic 
matter 

b.  A  waterproof  tank  in  a  private  sewage 
disposal  system  which  promotes  this  growth 
and  reproduction  of  bacteria  to  breal<  up  and 
decompose  organic  matter 

c  A  test  used  to  determine  the  ability  of  the  soil 
to  absorb  water 

d.  A  (.iping  installation  designed  to  disburse  the 
septiti  t."rk  discharge  into  the  soil  to  be 
evaporated  or  absorbed 

_e.  A  small  tank  taking  the  immediate  dis- 
charge of  the  septic  tank  and  distribut- 
ing it  in  two  or  more  directions 

f.  The  discharge  which  flows  out  of  a  septic 
tank 

Pipe  with  holes  in  the  side  to  allow  liquid  to 
be  released  into  the  ground 


hi  A  pit  or  well  constructed  of  brick,  stone,  or 


block,  without  any  masonry  (cement  bond), 
1  used  to  receive  sewage  discharge  from  a 

building-  ^- 

J. .  Solids  which  settle  to  th^lsottom  of  a  tank  or 

1  pit 

i 

J.  i  Bacteria  that  live  and  grow  in  the  abse,nce  of 
' oxygen 

k.  Bacteria  that  live-and  grow  in  the  pres- 
ence of  oxygen 

I.  Small  pond  tanking  the  effluent  from  the 
septic  tank  when  tile  field  drainage  is  in- 
sufficient ' 

m.  A  perforated  masonry  tank  used  to  dis- 
perse effluent  from  a  septic  tank 


1.  Percolation 
test 

2.  Distribution 
box 

3.  Effluent 

4.  Cesspool 

5.  Sludge 

6.  Septic 

7.  Aerobic 
bacteria 

8.  Lagoon 

9.  Anaerobic 
bacteria 

10.  Septic  tank 

11.  Leach  field 

12.  Perforated 

pipe 

13.  Leeching  pit 


Describe  how  a  septic  system  operates  using  the  following  illustration. 


a. 
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3.  Select  statements  which  correctly  describe  the  basic  design  of  a  septic  system  by 
placing  an  "X"  in  the  appropriate  blanks. 

 a.  The  sewage  disposal  system  should  consist  of  a  septic  tanic  with  efflii- 

cnt  discharging  into  a  sub-surface  tile  system  <■ 

b.  All  waste  water  must  be  connected  to  the  disposal  system,  except  laundry 
and  Icitchen  wastes  ' 


.   c  Septic  systems  are  designed  for  a  maximum  water  usage  of  .8.000  gallons 

per  nnonth  for  a  2  and  3  bedroom  residence,  and  10,000  gallons  per  month 
for  a  4  bedroom  residence 

 d.  All  parts  of  the  disposal  system  should  be  located  50  feet  (minimum)  from 

any  water  supply  whan  the  ground  slopes  from  the  water  well  and  conditions 
are  favorable 

.  e.  All  parts  of  the  sewage  disposal  system  except  the  septic  tanl«  and  con'. 

necting  house  sewer  (i.e.,  sub'Surface  tile,  distribution  or  retention  boxes) 
should  be'located  at  least  10  feet  from  dwellings,  .garages  or  other  structures 
and  15  feet  from  water  lines 

 _f.  The  septic  tank  should  be  located  a  minimum  of  20  feet  from  dwellings, 

garages,  or  other  structures 

 g.  All  parts  of  the  system  should  be  located  a  minimum  of  5  feet  from  property 

lines  under  favorable  drainage  and  soil  conditions 

4.  List  four  septic  tanic  construction  materials. 


b. 
ft 
d. 

5.   Discuss  septic  tank  care. 


6.  Demonstrate  the  ability  to  install  a  septic  tank. 

(NOTE;  If  this  activity  has  not  been  accomplished  prior  to  the  test,  ask  your  instructor 
when  it  should  be  completed.) 
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SEPTIC  SYSTEMS  ; 
UNIT  II 

I  ■ 

ANSWERS  TO  TEST 

a.  6  '  h.  4 

b.  10  ».  5 
a    1         .       J.  9 

d.  11  k.  7 

e.  2  I.     8  * 

f.  3  m.  -  1.3  !  . 

g.  12 

Description  should  include: 

a.  The  septic  tank  receives  the  discharge  from  soil  pipes  which  extend  beyond 
the  building  walls 

b.  Olrganic  solids  settle  to  bottom  of  tank 

c.  Bacteria  decompose  the  solids  and  somewhat  clarify  the  liquid 

d.  The  liquid  leaves  the  septic  tank  by  gravity  and  enters  the  leaching  field 

e.  The  liquid  is  dispersed  into  the  soil,  sand  and/or  gravel  to  be  evaporated  at  the 
ground  surface  or  to  be  drained  intQ  the  ground 

a.  c.  d,  e,  g 

Any  four  of  the  fot lowing: 

a.  Reinforced  (wire  mesh)  concrete 

b.  #12  gauge  steel  coated  with  bituminous  material 

c.  Cemo^nt  blocks 

d.  Fiberglass 

e.  Plastic 

Oiscussion'snould  include: 

a.     There  is  no  set  period  of  time  to  clean  out  j  septic  tank,  but  it  should  be  checked 
every  two  years  to  determine  if  cleaning  is  necessary 

* 
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b.  To  determine  when  the  septic  tank  needs  to  be  cleaned,  remove  the  cover  or 
inspection  port  and  obtain  a  piece  of  lumber  1"  x  2"  x  8'  and  wrap  and  nail 
doth  toweling  to  tha  bottom  three  feet  of  the  lumber 

c  Lower  the  toweled  end  into  the  tank  slowly  until  the  t^ttom  of  the  tank  is 
reached 

d.  Hold  in  this  position  for  several  minutes,  then  remove  the  measuring  device 
.  from  the  tank  as  gently  as  possible 

e.  The  dark  colored  sludge  will  discolor  the  toweling,  denoting  the  total  depth  of 
sludge  accumulation  ' 

* 

f.  When  depth  of  the  sludge  exceeds  24  inches,  it  is  time  to  have  the  septic  tank 
cleaned  by  a  licensed  septic  tank  cleaner 

g.  A  properly  cleaned  septic  tank  is  one  that  has  all  the  liquid,  scum,  sludge,  and 
solids  removed    .  _ 

h.  A  gallon  of  the  sludge  should  be  left  in  the  tank  for  a  bacterial  starter 

i.  The  normal  use  of  bleaches,  deterge'its,  soaps,  and  drain  cleaners  does  not  harm 
or  interfere  with  the  normal  operatV^n  of  the  system 

6.  Performance  skill  evaluated  to  the  satisfaction  of  the  instructor. 
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•  WATER  TREATMENT 
UNIT  III 


UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  stiident  should  be  able  to  identify  methods  of  disinfect* 
/  ing  weter  and  match  the  conditions  of  water  quality  to  the  means  used  to  control  them.  The 
^  student  should  also  be  able  to  prepare  a  water  sample  for  analysis  by  a  state  testing  labora- 
tory. This  knowledge  will  be  evidenced  by  correctly  performing  the  procedures  outlined  on 
the  job  sheet  and  scoring  85  percent43n  the  unit  test. 

SPECIFIC  OBJECTIVES 


After  completion  of  this  unit,  the  student  should  bo  able  to:  ^ 

1.  Match  ternu  associated  with  water  treatment' to  the  correct  descriptions  or 
definitions. 

2.  Identify  five  methods  of  disinfecting  water,  i 

3.  State  the  probable  causes  of  poor  water  quality  conditions  when  given  the  symp- 
tomsi  

4.  Match  the  conditions  of  water  quality  to  the  means  used  to  control  them. 

5.  Demonstrate  the  ability  to  prepare  a  water  sample  for  analysis  by  a  state  testing 
laboratory. 


WATER  TREATMENT 
UNIT  III 

,    SUGGESTED  ACTIVITIES 

^ 

Instructor:       «  y 

A.  Provide  student  with  objective^  sheet. 

B.  Provide  student  with  infornf)ati6n  and  Job  sheets. 

C.  Make  transparencieis. 

0.    Oisicuss  unit  and  specific  objectives. 

E.  Discuss  information  sheet. 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheet. 

G.  Make  a  field  trip  to  a  town  water  conditioning  plant. 

H.  Hav^  a  manufacturer's  repra^ntative  address  thexlass. 
-Show  an  automatic  water  softener  to  the  class. 

J.     Have  a  county  health  representative  visit  t^e  class 
K.    Demonstrate  the  use  of  a  water  testing  kit 
L.    Give  test 

_  .    -  * 

Student: 

A.  Read  objective  sheet. 

B.  Study  information  sheet. 

C.  Complete  job  sheet.  \^ 

D.  Take  test.  ( 

INSTRUCTIONAL  MATERIALS 
Included  in  this  unit: 

A.  Objective  sheet 

B.  Information  sheet 

C.  Transparency  n-iasters 

1.  TM  1 -Methods  of  Disinfecting  Home  Water  Supplies 

2.  TM  2 -Chlorine  Methods  of  Disinfecting  Water 


so  -  . 


3.  TN/l  3vChiorine  Tablet  Method  of  Qiiinfecting  Water 
^  4.  TM  4»Pasteurization  Method  of  Olsinfectino  Water 

5.  TM  5-Uitra-Violet  Light  Method  of  Disinfecting  Water 

6.  TM  6-Manuai-Typa  Softener 

7.  TM  7vMeans  of  Controlling  Water  Quality  ^ 

8.  .  TM  8~Means  of  Controllirig  Water  Quality  (Continued) 

9.  ^  TM  9-Means  of  Controlling  Water  Quality  (Continued) 

10.  TM  10~Turbidity  Control 

0,    Job  Sheet  #1 -Prepare  a  Water  Sample  for  Analysis  by  a  State  Testing 
Laboratory 

E.  Test 

F.  Answers  to  test 
iReferences: 

A.  Ministry  of  Colleges  and  Universities.  Plumbing  Mosiule  £-9,  Water  Softeners. 
Ontario,  Canada,  1978. 

B.  Henderson,  G.E.  Planning  for  an  Individual  )Nax?r  System.  Athens,  Georgia: 
American  Association  for  Vocational  Instructional  Matdr  iais,  1973. 


'     WATER  TREATMENT 
UNIT  III 

INFORMATION  SHgET 
Terms  and  definitions  or  descriptions 

,', 

A.  Safe  water-Water  which  is  relatively  free  from  harmful  bacteria,  viruses, 
parasites,  and  radiation' 

6.  Contamination--A  source  which  mal<es  water  unwholesome,  impure,  or 
undesirable  for  use  or  consumption 

C.    Pollution-Physical  sources  which  contaminate  water 

0,  Water  conditioning-Correcting  quality  problems  of  water  supply 
jE.    Corrosive-Weakening  or  destroying  by  chemical  action.    ^  . 

F.  Oosage-Total  amount  of  chlorine  added  to  water  in  parts  per  million  (ppm) 

G.  Demand-Chlorine  used  up  in  reaction  to  organic  matter 

H.  Resldual-AmbUnt  of^hlorine  solution  which  is  left  over  after  its  killing 
actiorTis  "used  up**" 

1.  Osmosis-The  passage  of  fresh  water  through  a  special  membrane  into  the 
side  of  a  tank  containing  salt  water  1 

J.  Reverse  osmosjs-By  applying  pressure  to  water  on  the  Side  containing 
salt  or  hardness  particles,  water  is  forced  to  move  back  through  the  mem- 
brane, cleansing  it  of  the  soluble  materials  it  contains 

K.    Ion-  Individual  or  groups  of  atoms  that  carry  an  electrical  charge 

L  Ion  exchange-the.  process  of  exchanging  the  hard  calcium  and  magnesium 
ions  for  soft  sodium  ions 

M.    Zeolite-Sand-I ike  water  softening  material 

Methods  used  for  disinfecting  water  (Transparency'  1 ) 

A.    Chlorine  method 

1.  Methods  of  injection  into  water 

/       a.     Punnp  (Transparency  2) 

b.     Injector  (Transparency  2) 


INFORMATION  SHEET 

c.    Tablet  (Transparency  3)  , 

(NOTE:  One  to  five  parts  of  chlorine  are  aWl^^o  1,000,000  parts 
of  water.  Th^s  is  oommonlV^  referred  to  as  jsarts  per  million  or  "ppni* ") 

B.  Pastuerization  method  (Transparency  4) 

^ 

C.  Ultra-violet  light  method  (Transparency  5) 

...  ^  ^ 

(NOTE:  The  killing  action  is  the  same  as  that  provided  by  sunlight  in  l<iiling 
bacteria  in  open  streams.) 

Factors  which  correctly  determine  the  probable  cause  of  poor  water  quality 

A.  Hardness 

'1.  Symptoms 

a.  Sticky  curd  forms  when  soap  is  added  to  water 

b.  Causes  wGll-recognized  ring  in  bathtub 

c.  The  harder  the  water,  the  more  soap  required  to  form  suds 

d.  Glassware  appears  streaked  and  murky 

0 

e.  Hard,  scaly  deposits  form  inside  metal  pipes 

f.  Skin  roughens  from  washing 
2.  Probable  causes 

a.  Calcium  and  magnesium  in  the  water 

.  (NOTE:  This  may  be  in  the  form  of  bicarbonates,  sulfates,  or 
chlorides.) 

b.  Iron 

B.  Red  water  ~ 

1.  Symptoms 

a.  Red  stains  appear  on  clothes\fid  porcelain  plumbing  fixtures 

b.  Causes  corrosion  of  steel  pipes 

c     Water  has  metallic  taste  ^ 
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y  .  '  '  ■  ft 

.  %  ,  •  ^. 

d.'    Freshly-drswn  water  sometimos  appeart  clear  at  first,  but  after 
exposure  to  air/ rust  part^clel  form  ,  and  settle  to  bonom  of 
^contalr^ 

^    e.     ^ed  slinMjjevelops  In  toile,t  tanks  /"^ 

2.  Probable  cayse  yk  *  * 

a.  Dissolved  iron,  (sometimes  including  manganese)     \  •^^>  , 

'  (NOTE:  This  Is  caused  by  the  dissolving  action  of  water  as  it 
passes  through  underground  iron  deposits,  or  contacts  ir(^  and 
ste^L^urfaces.)  '  ^ 

b,  Iron  bacteria 

(NOTE:  Iron  bacteria  is  caused  by  living  organisms  (bacteria)  that 
act  on  iron  aiready  in  the  water.  This  is  often  associated  with  acid 
or  other  corrosive  conditions.) 

Brownish-black  water  « ^        ^     '  '  ^ 

< 

.1.  Symptoms  •  * 

a.  Fixtures  stain  brownish* black 

b.  Fabrics  stain  blacl^  ^  * 
c    Coffee  £nd  tea  have  bitter  taste 

2.  Probable  cause 

i  ■ 

a,  Manganese  is  present  usually  along  with  iron 

b.  \Manganese  bacteria  ^ 
Acidity 

1.  Symptoms  — 

a.  "Eats  away"  copper  and  steel  parts  on  pump,  .piping,  tank  and 
fixtures 

V  1 

b.  If  copper  or  brass  are  being  *^eaten,"  water  may  leave  green  stains 
on  plumbing  fixtures  under  a  dripping  faucet 

c.  If  water  contains  iron,  Iron-removal  methods  are  less  effective 


80c: 


INFORMATION  SHEET 

2.  Probable  cause 

a.  Water  contains  carbon  dioxide  picked  up  from  air,  or  from  de- 
caying vegetable  matter  which  combines  with  water  to  form 
a  weak  acid 

b.  In  rare  instances,  water  may  contain  mineral  acid  such  as  sulfuric, 
nitric,  or  hydrochloric  acidS' 

"Rotten  egg"  odor  and  flavor 

1.  Symptoms 

a.  "Eats  away"  copper  and  steel  parts  on  pump,  piping,  tank  and 
fixtures, 

b.  If  sulphur  and  iroh'  are  both  present  in  water,  finely-divided  black 
particles  may  develop  which  is  comnnonly  called  "black  water" 

(NOTE :  Silverware  turns  black.) 

c.  Not  satisfactory  for  cooking 

2.  Probable  cause 

a.  Hydrogen-sulph'de  gas 

b.  Sulphate-reducing  bacteria 

c.  Sulphur  bacteria 
Other  off  flavors 

1.  Symptom-Water  may  taste  bitter,  brackish,  oily,  salty,  or  have  a 
chlorine  odor  or  taste 

2.  Probable  cause 

a.  Extremely  high  mineral  content 

b.  Presence  of  organic  matter 

c.  Excess  chlorine 

d.  '  Water  passage  through  areas  containing  salty  or  oily  waste 

80;. 
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G.  Turbidity 

1.  Symptom- Water  with  a  dirty  or  muddy  appearance 

2.  Probable  cause 

a.  Silt 

b.  Sediment 

c    Small  organisms 
d.    Organic  matter 
Means  of  controlling  water  quality 

A.  Hard  water 

1.  Water  softener  (Transparency  6) 

2.  Reverse-osmosis  unit  (Transparency  7}  1 

B.  Iron 

1 .  Phosphate  feeder  (Transparency  7) 

2.  Ion-exchange  units  (zeolite  water  softeners)  (Transparency  8) 

3.  Oxidizing  rilters  (water  softener  using  manganese  treated  green  sand) 

4.  Chlorinator-and-f  ilter  units  (Transparency  8) 

C.  Manganese 

1.  Phosphate  feeder 

2.  Ion-exchange  units 

3.  Oxidizing  filters 

4.  Chlorinator-and-f  ilter  units 

D.  Acid  water- Soda  ash  or  caustic-soda  feeder  (Transparency  8) 

E.  Off  flavor 

1.  Activated-carbon  fitter  (cartridge  type)  (Transparency  9) 

2.  Activated-carbon  filter  (carbon  bed  type)  (Transparency  9) 
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Turbidity 

1.  Open  pond  treatment  (Transparency  10) 

2.  Treatment  systems 

a.  Sedimentation  and  filtering  system 

b.  Oiatomite  fUter 

c.  Rapid  sand  filter  (Transparency  10) 


Methods  Of  Disinfecting  Home  lAfater  Supplies 


Means  used  for  disinfecting  home  water  supplies,  (a)  Use  of  chlorine  in  water,  (b)  Use  of  heat,  (c)  Use  of 
ultra-violet  light. 
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Chlorine  M|efhods  Of  Disinfecting 

Water! 


Pump  Type.Diaphragm.Chlorinator 


.  Injector  Type  Chlorinator 
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Chlorine  Tablet  Method  Of 
Disinfecting  Water 


TABLET 
TANK 


PUMP 
DELIVERY 


TABLET  TANK 


CALCIUM 
HYPOCHLORITC 
TABLETS 


CHLORINE-RETURN 
TUBE 


PRESSURE  TANK 


'^RESTRICTING  VALVE 


WATER  PUMP 


Tablet-type  Chlorinator 


Si  6 


Pastuerization  Method  Of  Disinfecting  Water 


SOLENOIDJAHVE 


THERMOSTAT  SWITCH 
RETENTION  TUBE 


ELECTRIC 
HEATINQ 
ELEMENT 


TO  WATER 
OUTLETS 

Pastuerizing  type  of  disinfecting  unit.  Untreated  water  enters  heat  exchanger  A  where  it 
is  parlially  heated  by  water  that  has  already  been  processed.  Untreated  water  is  moved 
through  the  circulating  pump  to  the  heating  chamber  C  where  the  temperature  is  raised 
to  161°  F.  The  temperature  is  maintained  as  the  water  passes  through  the  retention 
tube  D.  The  treated  water  then  passes  throuah  the  solenoid  valve  back  to  the  heat  ex- 
changer where  most  of  its  heat  is  given  up  before  it  reaches  the  treated-water  storage. 
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Ultra-violet  Light  Method 

•  >   

Disinfecting  Water 


POLLUTED 
WATER 


SOLENOID    J  \ 

VALVE 
(CLOSED) 


SOLENOID  VAIVE- 
(OPEN  POSITION) 

PHOTOELECTRIC  CELL 
(ELECTRIC  EYE) 


DISINFECTING 
CHAMBER 


QUARTZ  SLEEVE  HOUSING 
ULTRA  VIOLET  LAMP 


(a) 


DISINFECTED 
WATER 


Types  of  automatic  safety  controls  used  for  ! 
ultra-violet  disinfection  units,  (a)  Photo-elec- 
tric cell  holds  the  solenoid  water  valve  open 
as  long  as  ttie  water  passing  through  the  disin- 
fecting chamber  is  exposed  to  sufficient  ultra- 
violet light.   If  dirt  collects  on  the  tube,  or 
the  tube  breaks,  or  age  limits  the  amount  of 
light  output,  or  thero  is  a  power  outage,  the 
photo-electric  cell  closes  the  solenoid  valve 
(inset). 
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Manual-Type  Softener 


Raw  Water  Inlet 


Soft  Water  Service 


By-Pass  Valve 

-7 


Screw  Top 


Control  Valve 


3rlne  Valve 


Brine 


Water 


Mineral 


Drain  Line 


Air  Gap 
Drain 


Superfine  Gravel 
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Means  of  _ 


Phosphate  Feeder 


PUMP 


DIVERSION  VALVE 


^   \  />OPHONAL  CONNECTION 
TO  SUCTION  LINE 


Phosphate  feeder  installation.  As  shown,  a 
portion  of  the  water  being  delivered  by  the 
pump  Is  directed  through  the  feeder  where 
tt  dissolves  some  of  the  phosphate  material 
and  returns  to  the  water  line. 
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Osmosis 

MEMBRANE 


Reverse  Osmosis 


ORIGINAL 
LIQUID 
LEVELS 


SALT 
WATER 


FRESH 
WATER 


WATER  CONTAINING 
DISSOLVED  MINERALS 
&  PARTICLES 


WASTE 
WATER 


USABLE 
WATER  • 


(a)  Osmosis  involves  movement  of  freshwater 
through  a  membrane  into  the  side  containing 
solubles  (saltwater),  (b)  Reverse  osmosis 
involves  applying  pressure  to  the  water  on  the 
side  containing  salt,  hardness  particles,  etc. 
Water  forced  to  move  through  the  membrane 
in  reverse  to  its  normal  movement,  is  cleansed 
of  the  soluble  materials  it  contains. 
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Means;  Of  Controlling  lAfater  Quality 

(Continued) 


TO  PRESSURE  TANK 


Ion-Exchange  Units 


XV- 


AUTOMATIC 

CONTROL 
VALVE  UNIT 


/fcOllTE  TANK    BRINE  TANK 


CHLORINATOR 


Chlorlnator  And  Filter  Units 


CHI^INE' 

CHEMICAL  FEEDER  j  % 
OR  CHLORINATOR  UNIT  ^ 

PUMP  —  

CHEMICAL  HEEDER 
TUBE 


y  OUTLET 
(PUCEO  NEAK  PUMP  INTAKE) 


PUMP  MOTOR 


I' 

I 


Soda  Ash  Or  Caustic 
Soda  Feeder 
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Means  Of  Contrqiling  Water  QuaKty 


Types  of  activated  carbon  filters,  (a)  Cartridge-type  pre-coat  filter  cort- 
.  sisting  of  an  activated-carbon  poating  on  a  filter  element.  Water  is  filtered  as  it  passes 

from  the  outside  of  the  filter^eiement  into  the  inner  area.  (Inset)  Filtered  water  Inside 
L^the  element  Is  collected  and  discharged  through  a  special  outlet,  (b)  The  bed-type  uqit 

consists  of  a  tank  with  a  bed  of  activated  carbon  granules  in  the  bottom. 
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WATER  TREATMENT 
UNIT  III  . 


JOB  SHEET  #1--PREPARE  A  WATER  SAMPLE  FOR  ANALYSIS  BY 
A  STATE  TESTING  LABORATORY 


EVALUATION-Given  access  to  a  potable  water  supply,  sample  bottle,  and 
cap  and  packaging  material,  prepare  a  water  sample  for  analysis  by  state 
testing  laboratory.  The  instructor  will  evaluate  the  procedure  used  and  the 
general  accuracy  of  the  sampling. 


I.      Tools  and  equipment 

A.  Three  to  five  ounce  bottle  with  cap 

B.  Material  to  safely  package  bottle 

C.  Source  of  cold  running  tap  water 
IL  Procedure 

A.  Select  a  cold  water  faucet 

B.  Place  bottle  and  cap  in  pan  of  cold  water  and  raise  the  temperature  of 
the  water  to  boiling 

(NOTE:  Boil  water  for  ten  minutes  to  sterilize  the  bottle.) 

C.  Remove  any  hose  or  attachment  on  the  water  faucet  if  one  is  present 
D<    Let  water  run  full  flow  for  about  two  minutes 

E.  Reduce  flow  to  about  one-third  of  full  flow 

F.  Fill  sterjid  bottle  to  within  one-half  inch  of  top 

G.  Cap  bottle  tightly  with  stei  ile  cap 

H.  Package  for  mailing 

I.  Mail  or  deliver  sample  immediately  to  the  laboratory 
J.     Check  with  instructor  for  approval  of  assignment 


WATER  TREATMENT 
UNIT  III 


NAME  . 
TEST 


1 .  Match  the  terms  on  the  right  to  the  correct  descriptions  or  d  ;finitions. 


jd.  Water  which  is  relatively  free  from  harmful 
bacteria,  viruses,  parasites,  and  radiation 

^b.  A  source  which  makes  water  unwholesome, 
impure,  or  undesirable  for  use  or  con- 
sumption 

_c.  Physical  sources  which  contaminate  water 

^d.  Correcting  quality  problems  of  water  supply 

e.  Weakening  or  destroying  by  chemical  action 

^f.  Total  amount  of  chiorrne  added  to  water 
in  paits  per  million  (ppm) 

^g.  Chlorine  used  up  in  reaction  to  organic 
matter 

_h.  Amount  of  chlorine  solution  which  is  left 
over  after  its  killing  action  is  "used  up** 

_i.  The  passage  of  fresh  water  through  a  special 
membrane  into  the  side  of  a  tank  containing 
salt  water 

J.  By  applying  pressure  to  water  on  side  con- 
taining salt  or  hardness  particles,  water  is 
forced  to  move  back  through  the  membrane, 
cleansing  it  of  the  soluble  materials  it  contains 

^k.  Individual  or  groups  of  atoms  that  carry 
rn  electrical  charge 

^1.  The  process  of  exchanging  the  hard  calcium 
and  magnesium  ions  for  soft  sodium  ions 

m.  Sand-like  water  softening  material 


1.  Ion 

2.  Demand 

3.  Pollution 

4.  Zeolite 

5.  Safe  water . 

6.  Osmosis 

7.  Residual 

8.  Corrosive 

9.  Ion  exchange 

10.  Water  conditioning 

11.  Reverse  osmpsis 

1 2.  Dosage 

13.  Contamination 
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Identify  five  methods  of  disinfecting  water.  - 

i 


I 


Red  water 

1)  Symptoms 

.   a)    Red  stains  appear  on  clothes  and  porcelain  plumbing  fixtures 

b)  Causes  corrosion  of  steel  pipes 

c)  Water  has  metallic  taste 

d)  Freshly-drawn  water  sometimes  appears  clear  at  first,  but  after  ex* 
posure  to  air,  rust  particles  form  and  settle  to  bottom  of  container 

e)  Red  slime  develops  in  toilet  tanks 

2)  Probable  cause 
a) 

b) 

Brown  ish-black  water 
1)  Symptoms 

a)  Fixtures  stain  brownish-black 

b)  Fabrics  stain  black 

c)  Coffee  and  tea  have  bitter  taste 
2}  Probable  cause 

a) 
b) 

Acidity 

1)  Symptoms 

a)  "Eats  away"  copper  and  s^ieel  parts  on  pump,  piping,  tank  and  fixtures 

b)  If  copper  or  brass  are  being  "eaten,"  water  may  leave  green  stains  on 
plumbing  fixtures  under  a  dripping  faucet 

c)  If  water  contains  iron,  iron^removal  methods  are  less  effective* 

2)  Probable  cause 
a) 

b) 


"Rotten  egg"  odor  and  flavor 

1 )  Symptoms 

a)  "Eats  away"  copper  and  steel  parts  on  pump,  piping,  tank  and  fixtures 

b)  If  sulphur  and  iron  are  both  present  In  water,  finely-divided  black 
particles  may  develop  which  i&  commonly  called  "black  water" 

c)  Not  satisfactory  for  cooking 

2)  Probable  cause 
a) 

b) 
0 

Other  off  flavors 

1)  Symptom-Water  may  taste  bitter,  brackish,  oily,  salty,  or  have  a  chlorine 
odor  or  taste 

2)  Probable  cause 
a) 

b) 
0 
d) 

Turbidity 

1 )  Symptom-Water  with  a  dirty  or  muddy  appearance 

2)  Probable  cause 
a) 

b) 
0 
d) 


Match  the  conditions  of  water  quality  on  the  right  to  the  means  used  to  control 
them. 


a. 

1) 

Water  softener 

1. 

Iron 

2) 

Reverse^osmosis  unit  ] 

2. 

Acid  water 

b. 

1) 

Phosphate  feeder 

3. 

Manganese 

2) 

lon-exchanQe  units 

4. 

Hard  water 

3) 

-  Oxidizing  filters 

5. 

Turbidity 

4) 

Chlorinator-and-filter  units 

6. 

Off-flavor 

c. 

1) 

Phosphate  feeder 

2) 

ion-exchange  units 

3) 

Oxidizing  filters 

4) 

Chlorinator  ana  filter  units 

d. 

Soda  ash  or  caustic-soda  feeder  \ 

e. 

1) 

Activated-carbon  filter  (cartridge  type) 

2) 

Activated-carbon  filter  (carbon-bed  type) 

f. 

1) 

Open  pond  treatment 

2) 

Treatment  systems 

a)  Sedimentation  and  filtering  system 

b)  Oiatomite  filter 

c)  Rapid  sand  filter 

Demonstrate  the  ability  to  prepare  a  water  sample  for  analysis  by  a  state  testing 
laboratory. 

(NOTE:  If  this  activity  has  not  been  accomplished  prior  to  tlie  test,  ask  your  instructor 
when  it  should  be  completed.) 


WATER  TREATMENT 
UNIT  III 


ANSWERS  TO  TEST 


4 

1. 

a. 

e 
0 

n,  / 

13 

i.  6 

c 

3 

i.  11 

d. 

10 

k.  1 

e. 

8 

1.  9 

f. 

12 

m.  4 

g- 

2  . 

2. 

•a»  - 

--Pump  chlorine  method 

b. 

Injector  chlorine  method 

c 

Tablet  chlorine  method 

d. 

Pastuerization  method 

e. 

Ultra-violet  light  method 

3. 

a. 

2} 

Probable  cause 

a)  Calcium  and  magnesium  in  the  water 

b)  Iron 

b.    2)    Probable  cause 

a)  Dissolved  iron  (sometimes  including  manganese) 

b)  Iron  bacteria 
c     2)    Probable  cause 

a)  Manganese  is  present  usually  along  with  iron 

b)  Manganese  bacteria 

d.     2}    Probable  cause 

a)     Water  contains  carbon  dioxide  picked  up  from  air,  or  from  decay- 
ing vegetable  matter  which  combines  with  water  to  form  a  weak  acid 


\ 


•\ 

b)    In  rare  instances,  water  may  contain  mineral  acid  such  as  sulfuric,  nitric,  or 
hydrochloric  acids 

e.  2)    Probable  cause 

a)  Hydrogen-sulfide  gas 

b)  Sulphate-reducing  bacteria 

c)  Sulphur  bacteria 

f.  2)    Probable  cause 

a)  Extremely  high  mineral  content 

b)  Presence  of  organic  matter 

c)  Excess  chlorine 

d)  Water  passage  through  areas  containing  salty  or  oily  waste 

g.  2}    Probable  cause 

a)  Silt 

b)  Sediment 

c)  Small  organisms 

d)  Organic  matter 

4.  a.  4 

b.  1  or  3 

c.  3  or  1 

d.  2 

e.  6 

f.  5 

5.  Evaluated  to  the  satisfaction  of  the  instructor 
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FUEL  PIPING  SYSTEMS 
^  UNIT  IV 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  match  terms  associated  with 
fuel  piping  systems  to  definitions  or  descriptions,  identify  materials  used,  select  correct 
statements  concerning  system  testing,  and  demonstrate  the  ability  to  size  a  residential  gas 
piping  system.  This  knowledge  will  be  evidenced  by  correctfy  performing  the  procedures 
outlined  on  the  assignment  and  job  sheets  and  by  scoring  85  percent  oh  the  unit  test. 


SPECIFIC  OBJECTIVES 


After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  associated  with  fuel  piping  systems  to  the  correct  definitions  or 
descriptions. 

2.  Select  materials  for  pipe  and  fittings  and  valves  which  are  commonly  used  in  fuel 
piping  systems. 

3.  Distinguish  between  methods  of  joining  fuel  piping  for  different  types  of 
materials. 

4.  Select  statements  which  are  basic  principles  of  most  gas  codes. 

5.  Select  statements  which  correctly  describe  fuel  piping  testing ^'thods. 

6.  Size  a  gas  line. 

7.  Demonstrate  the  ability  to  perform  leak  tests  on  gas  supply  lines. 
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FUEL  PIPING  SYSTEMS 

UNIT  IV 

SUGGESTED  ACTIVITIES 

Instructor: 

A.  Provide  student  with  objective  sheet. 

B.  Provide  student  with  information,  alignment,  and  Job  sheets. 

C.  Discuss  unit  and  specific  objectives. 

0.  Discuss  information  and  assignment  sheets. 

E.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheet. 

F.  Conduct  a  field  trip  to  a  construction  site. 

G.  Obtain  a  copy  of  the  local  fuel  piping  code. 

H.  Have  a  local  gas  company  representative  visit  the  class. 

1.  Demonstrate  the  use  of  local  gas  piping  testing  devices. 
J.     Give  test. 

Student: 

A.  Read  objective  sheet. 

B.  Study  information  sheet. 

C.  Complete  job  sheet. 

D.  Take  test. 

INSTRUCTIONAL  MATE  R  lALS 
Included  in  this  unit: 
A.    Objective  sheet 
8.     Information  sheet 

C.  Assignment  Sheet  #1--Size  a  Gas  Line 

D.  Answers  to  assignment  sheet 

E.  Job  sheets  #1  "Perform  Leak  Tests  on  Gas  Supply  Lines 


G.  Test 

H.  Answers  to  test 
References: 

A.  Uniform  Plumbing  Code.  Los  Angeles:  International  Association  of  PiMmb- 
ing  and  Mechanical  Officials,  1973. 

B.  Standard  Gas  Coda.  Birmingham,  Alabama;  Southern  Building  Code 
Congress  International,  Inc.  1978. ' 

* 

C.  Natiofiai  Fuel  Gas  Code.  Arlington:  American  Gas  Association.  1974. 

0     The' BOCA  B^ic  Mectianical  Code.  Chicago:  Building  Officials  anU  Code 
Administrator  International,  Inc.  1978. 


i  FUEL  PIPING  SYSTEMS 

UNIT  IV  "  ^ 
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i 

I  INFORMATION  SHEET 

I 

Terms  and  definitions 

A.  Natural  gas-Gas  as  it  comes  from  the  earth,  refined  and  piped  directly  to  the 
consumer 

B.  Manufactured  gaS-Gas  usually  made  from  petroleum  and  natural  gas  com- 
binations 

C.  L.P.G.-Liquified  petroleum  gas,  a  petroleum  product 

,  D.    Inert  gas*-Gds  which  has  a  low  reaction  to  high  pressures,  high  temperatures* 
flames  or  sparks 

E.  Appliance  fuel  connector-An  assembly  of  semi-rigid  or  flexible  tubing 
and  fittings  to  carry  fuel  between  a  fuel  piping  outlet  and  a  fuel  burning 
appliance 

F.  A.S.T.M.-Amerlcan  Society  for  Testing  and  Materials 

G.  Administrative  authority-Local  government  board  which  admi^nisters  gas 
code  enforcement 

H.  Ferrous-Metals  having  iron  as  their  base  such  as  steel  and  cast  iron 

I.  Nonferrous-Metals  containing  no  iron,  such  as  copper,  brass,  and  aluminum 

J.  B.T.U. -British  thermal  unit;  the  amount  of  heat  needed  to  raise  on^  cubic 
foot  of  water  one  degree  F. 

K.    C.F.H.--Cublc  feet  per  hour 

L.    A.G.A.-American  Gas  Association 

Materials  used  in  fuel  piping  systems  '\ 
(NOTE:  All  materials  used  for  fuel  piping  systems  must  be  clean  and  unused.) 
A.  Pipe 

(NOTE:  All  pipe  used  for  fuel  gas  must  bear  the  manufacturer's  name  or 
trademark,  pipe  size,  designation  code,  and  A.S.T.M.  specifications.) 

1.  Wrought  steel 

(NOTE:  Wrought  steel  is  commonly  referred  to  as  "black  iron".) 
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2.  Copper  tubing 

{NOTE;  Type  K  or  L  is  used  only  for  LP. G.) 

3.  Plastic 

a.  P.E.--Polyethylene,  Type  IIIJI 

b.  P. V.C-Poly vinyl  chloride,  Type  Ml 

... 

(NOTE:  P.E.  and  P.V.C.  are  used  only  underground.) 
B.    Fittings  and  valves  ^  ■ 

1.  Wrought  steel  ;  »  ^ 
(NOTE:  Wrought  steel  is  comnnonly  ref'rred  to  as  "black  iron.") 

2.  Brass 

3.  Plastic  ■       '  ' 
Methods  of  joining  fuel  piping 

A.  Black  steel  (schedule  40) 

1.  Threaded 

2.  Flanged 

3.  Welded 

B.  tf  Copper- Flared 

C.  Plastic  J   • . 

1.  Solvent  welded  ° 

2.  Heat  fusion  (welded) 

3.  Compression  . 

4.  Flanged 

(NOTE:  Recommendations  of  the  pipe  manufacturer  for  joining  and 
use  of  plastic  pipe  must  be  taken  into  consideration.) 
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Basic  principles  of  natural  gas  codes 
(NOTE:  Refer  to  local  codes.) 

A.  All  joints  in  the  piping  system,  unless  welded,  shall  be  screw&J  joints,  having 
approved  standard  threads 

(NOTE:  Such  screv»ed  joints  shall  be  made  up  with  approved  pipe  joint 
material,  insoluble  in  the  presence  of  fuel  gas  and  applied  to  the  male  threads 
onlyO  •  •  ' 

B.  No  gas  piping  shall  be  installed  in  or  on  the  ground  under  any  building  or 
structure,  and  all  exposed  gas  piping  shall  be  i(ept  at  least  six  (6)  inches 
above  grade  or  structure  ' 

(NOTE:  When  necessary  due  to  structure  conditions,  approved  tyi^e  gas 
piping  may  be  installed  in  other  locations  when  permission  has  first  been 
obtained  from  the  administrative  authority. ) , 

C.  Where  water  vapor  is  present  in  the  fuel  gas  served,  accessible  drip  pipes  shall 
'  be  provided  at  points  where  condensation  will  tend  to  collect  (Figure  1) 


FIGUfSE  1 


1 

0.  Ferrous  gas  piping  installed  underground  in  exterior  locations  shall  be 
protected  from  corrosion  by  approved  coatings  or  wrapping  materials 
and  all  such  horizontal  piping  shall  have  at  least  12  inches  of  earth  cover  or 
other  equivalent  protection 

(NOTE:  Risers  shall  be  wrapped  to  a  point  at  least  6  inches  above  grade.) 

E.  All  gas  pipe  protective  coatings  shall  be  approved  types,  machine  applied, 
and  conform  to  recognized  standards 

F.  Field  wrapping  shall  provide  equivalent  protection  and  is  restricted  to  those 
short  sections  and  fittings  necessarily  stripped  for  threading  or  welding 

G.  Zinc  coatings  (galvanizing)  shall  not  be  deemed  adequate^  protection  for 
piping  below  ground 

H.  Ferrous  metals  in  exposed  exterior  locations  si  all  be  protected  from  corro- 
sion in  a  manner  satisfactwry  to  the  administrative  authority 
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All  gas  piping  shall  be  adequately  supported  by  meial  straps  or  hooks  at 
intervals  not  to  exceed  those  shown  in  Table  I 


TABLE  1 
Support  of  Piping 

Size  of  Pipe 
(inches) 

Feet 

1/2" : 

6 

%"  or  1": 

8 

IV4"  or  larqer  > 
(Horizon  tai) 

10 

IVV  or  larger 
(Vertical) 

Every  floor 
level 

J.  Gas  piping  Installed  below  grade  shall  be  effectively  supported  at  all  points 
on  undisturbed  or  well  compacted  soil 

K.  Material  used  for  backfill  around  the  pipe  shall  be  free  of  rocks,  building 
materials,  ashes,  and  trash 

L  Gas  piping  supplying  more  than  one  building  on  any  one  premise  shall 
be  equipped  wr'.h  separate  shutoff  vaivts  to  each  building,  so  arranged 
that  the  gas  supply  can  be  turned  on  or  off  to  any  individual  or  separate 
building 

M.  Such  shutoff  valve  shall  be  located  outside  the  building  it  supplies  and  shall 
be  readily  accessible  at  all  times 

N. .  Where  unions  are  necessary,  right  and  left  nipples  and  couplings  sliall  be  used 

0.  Grouna-joint  unions  may  be  used  at  exposed  fixture,  appliar-.>\  or  equip- 
ment connections,  and  in  exposed  exterior  locations  immediatdly  on  the 
discharge  side  of  a  building  shutoff  valve 

(NOTE:  Heavy  duty  flanged  type  unions  may  be  used  in  special  cases  when 
first  appoved  by  the  administrative  authority.) 

P.     Bushings  si:    not  be  used 

Q.    Valves  used  in  connection  with  gas  piping  shall  be  approved  types 

R  An  accessible  shutoff  valve-^hall  be  installed  in  the  fuel  supply  piping  outside 
of  each  appliance  and  ahead  of  the  union  connection  thereto,  and  in 
addition  to  any  valve  on  the  appliance 

(NOTE :  Shutoff  valves  shall  be  within  3  feet  of  the  appliance.) 

S  ShutofT  valves  may  be  located  immediately  adjacent  to  and  inside  or  under 
an  appliance  when  placed  in  an  accessible  and  protected  location  and  when 
such  appliance  may  be  removed  without  removal  of  the  valve 
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T,  Shutoff  valves  may  be  acce^ibly  located  inside  wall  heaters  and  v^all 
furnaces  listed  for  recessed  installation  where  necessary  maintenance  can  be 
performed  without  removal  of  the  shutoff  valve 

U.  Appliance  connections  shall  at  no  time  have  a  diameter  less  than  that  of  the 
inlet  connection  to  the  appliance  as  provided  by  the  manufacturer 

V.  A  gas  appliance  may  be  connected  with  an  approved  listed  metai  appli- 
ance connector  under  the  following  conditions: 

1*  Listed  metal  appliance  conneaors  sha!.  have  an  overall  length  not  to 
exceed  3  ft. 

(NOTE:  A  range  connector  may  exceed  3  ft.,  but  not  exceed  6  ftj 

2.  No  part  of  such  connector  shall  be  concealed  within  or  extended 
through  any  wall,  floor,  or  partition 

3«  A  listed  accessible  appliance  connector  valve,  not  less  than  the  nominal 
size  of  the  connector>  shall  be  provided  at  the  gas  piping  outlet  imme- 
'  diately  ahead  of  the  connector 

4.  All  connectors  shall  be  of  such  size  as  to  provide  the  total  demand  of 
the  connected  appliance 

5.  Aluminum  alloy  connectors  may  be  used  only  in  interior  locations 
where  they  shall  not  be  in  contact  with  masonry,  plaster  or  insulation, 
or  are  not  subject  to  repeated  corrosive  wettings 

Fuel  piping  testing  methods 

A.    Applying  pressure 

1.  The  system  should  be  filled  with  air  or  inert  gas 

(NOTE:  Never  use  pure  oxygen  because  it  becomes  explosive  when  in 
contact  with  oil  or  grease.) 

2.  Gas  piping  should  withstand  a  pressure  of  at  least  6  inches  of  mercury 
measured  with  a  manometer  for  a  period  of  not  less  than  10  minutes 
without  showing  a  drop  in  pressure 

(NOTE:  High  pressure  piping  requires  10  inches  of  mercury  and  ail 
piping  should  be  tested  at  no  less  than  twice  the  maximum  pressure  to 
which  the  piping  will  be  subjected  in  operation.) 
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B.    Checking  for  leaks 

1.  Leaks  can  be  located  by  applying  soap  and  water  to  the  piping  joints 

2.  Fire  or  acid  should  not  be  used  to  locate  leaks 

3.  Water  should  not  be  introduced  into  the  piping  system  for  any  purpose 
Sizing  fuel  pipe  for  residential  construction 

(NOTE:  To  determine  the  size  of  each  section  of  pipe  in  any  system  within 
the  range  of  Table  #3.  proceed  as  follows:) 

A.    From  Table  2,  determine  cubic  feet  of  gas  to  be  consumed  for  each  out- 
let 

(NOTE:  1100  B.T.U.  per  cubic  ft.  is  the  standard  of  measurement  used 
in  sizing  fuel  pipes.) 


TABLE  2 

Minimum  Demand  of  Typical  Gas  Appllancec 
In  BTU  Par  Hour 


Demand  Ini 


Appliance 

Domestic  Gas  Range  

Domestic  recessed  top  burner  section  ... 

Domes tk:  recessed  oven  section  

Storage  Water  Heater  -  up  to  30-gal.  tank 
Storage  Water  Heater  •  40  to  50-gal.  tank 

Domestic  Clothes  Dryer  

Fireplace  Log  Lighter  (Residential)  

Fireplace  Log  Lighter  (Commercial)   

Barbecue  (Residential)  

Gas  Refrigerator  

Bunsen  Burner  

Gas  Engines  (per  horsepower)  

Steam  Boilers  (per  horsepower)   


BTU  I 
65,000  ' 
40,000  ' 
,25,000  ' 
.30,000  ' 
,50,000  . 
,35,000 
,25,0Q0  I 
,50,000  I 
,50,000 
.  .3,000 
.  .3,000 
,10,000 
.50,000 
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B.    Measure  the  length  of  the  pipe  from  the  gas  meter  location  tc  the  most 
remote  outlet  on  the  system 

1.   In  Table  3,  select  the  column  showing  that  distance  or  the  next  longer 
distance  if  the  table  does  not  give  the  exact  length 


TABLE  3 

Siae  of  Gas  Piping 

Maxinnum  delivery  capacity  m  cubic  fett  of  gas  per  hour  (CFH) 

ot  l.P  S.  pipe  carrying  natural  gas  of  0.6S  specific  gravity 

BaseO 

on  pressure  drop  0  5  tnch  water  coUimn 

LENGTH  IN  FEET 

Pipe 

sue 

10* 

20* 

30' 

40* 

50* 

60* 

70*  60' 

90* 

100' 

125* 

170 

118 

95 

80 

71 

64 

60  55 

52 

49 

44 

X4 

360 

245 

198 

169 

150 

135 

123  115 

108 

102 

92 

1 

670 

430 

370 

318 

282 

255 

235  220 

205 

192 

172 

1.320 

930 

740 

640 

565 

510 

470  440 

410 

390 

345 

1.990 

1.370 

1.100 

950 

830 

760 

700  650 

610 

570 

510 

2 

3.880 

2.6'i0 

2.150 

1.840 

1.610 

1.480 

1.350  1.250 

1.180 

1.100 

1.000 

2'i 

6.200 

4.1c'0 

3.420 

2.950 

2.600 

2.360 

2.180  2.000 

1.900 

1.800 

1.600 

3 

10.900 

7.500 

6.000 

5.1S0 

4.600 

4.150 

3.820  3.550 

3.300 

3.120 

2.810 

3*  J 

16.000 

1 1.000 

6.900 

7.600 

6.750 

6.200 

5.650  5.250 

4.950 

4.650 

4.150 

4 

22.500 

15.500 

12.400 

10.600 

9.300 

8.500 

7.900  7.300 

6.800 

6.400 

5.700 

150* 

200' 

250' 

300' 

350' 

400' 

450*  SCO' 

550* 

600' 

1  2 

40 

34 

30 

27 

25 

23 

22 

21 

20 

19 

34 

83 

71 

63 

57 

52 

48 

45 

43 

41 

39 

1 

158 

132 

118 

108 

100 

92 

86 

81 

77 

74 

315 

270 

238 

215 

200 

185 

172 

16^ 

^  jS 

150 

460 

400 

350 

320 

295 

275 

255 

240 

230 

220 

2 

910 

780 

690 

625 

570 

535 

500 

470 

450 

430 

2' 2 

1.450 

1.230 

i.too 

1.000 

920 

850 

600 

760 

720 

690 

3 

2.550 

2.180 

1.930 

1.750 

1.600 

1.500 

1.400  1.320 

1.250 

1,200 

V2 

3.800 

3.200 

2.660 

2.600 

2.400 

2.200 

2.100  2.000 

1.900 

1.800 

4 

5.200 

4.400 

3.950 

3.600 

3.250 

3.050 

2.850  2.700 

2.570 

2.450 

1 


2.  Starting  at  the  most  remote  outlet,  find  in  the  vertical  column  just 
selected  the  gas  demand  for  that  outlet 

(NOTE:  If  the  exact  figure  of  demand  is  not  shown,  choose  the  next 
larger  figure  below  in  the  column.) 

3.  'opposite  this  demand  figure,  in  the  first  column  at  the  left  in  Table  #3, 
will  be  found  the  correct  size  of  pipe 
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4.  Using  this  same  vertical  column,  proceed  in  a  similar  manner  for  each 
section  of  pipe  serving  this  outlet 

a.  For  each  section  of  pipe,  determine  the  total  gasdennand  suppl'ad 
by  that  section 

b.  Opposite  this  demand  figure,  in  the  first  column  at  the  left  in 
Table  #3,  will  be  found  the  correct  size  of  pipe 

5.  Size  each  section  of  branch  piping  not  previously  sized  by  measuring 
the  distance  from  the  gas  meter  location  to  the  most  removed  outlet  in 
that  branch  and  follow  the  procedures  of  steps  1,  2,  3,  and  4  above 

Example:  Determine  the  required  pipe  size  of  each  section  and  outlet  of  a  piping 

system  by  following  the  following  steps  and  referring  to  Figure  1  • 

(NOTE:  Gas  to  be  used  has  1100  B.T.U.  per  cubic  ft.  and  all  other  consider- 
ations are  normal.) 


Section  3 


20' 


Qas  Meter 


150.000  B.t.u. 
Furnace 
f 


3 
a 


Sec.  2 
10'  . 


o 
5 

O 


> 

Sec.  1 
10' 


P  30-gaL  Automatic 


cn 


Range  W  Min. 


Water  Heater 


Gas  Refrigerator 


O 

5 

03 


Figure  1 

From  Table  2,  determine  cubic  feet  of  gas  to  be  consumed  for  each  outlet 
(NOTE :  Gas  to  be  used  has  1 100  B.T.U.  per  cubic  ft.) 

A,  Maximum  gas  demand  of  outlet  A  =  27  cu.  ft.  per  hour 

B.  Maximum  gas  demand  of  outlet  B  =  3  cu.  ft.  per  hour 
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C.  Maximum  gas  demand  of  outlet  C  •  59  cu.  ft.  per  hour 

D.  Maximum  gas  demand  of  outlet  D  «■  136  cu.  ft.  per  hour 

(NOTE:  Divide  150,000  B.T.U.  per  hour  by  1100.) 

Measure  the  length  of  the  pipe  from  the  gas  meter  location  to  the  nost  remote 
outlet  on  the  system 

(NOTE:  The  length  of  pipe  from  the  gas  meter  to  the  most  remote  outlet.  Outlet 
A,  is  60  feet.) 

A.  In  Table  #3,  select  the  column  showing  that  distance  or  the  next  longer 
distance  if  the  table  does  not  give  the  exact  length 

B.  Starting  at  the  most  remote  outlet,  find  in  the  vertical  column  just  selected 
the  gas  demand  for  that  outlet 

(NOTE:  If  the  exact  figure  of  this  demand  is  not  shown,  choose  the  next 
larger  figure  below  in  the  column.) 

C.  Opposite  this  demand  figure,  in  the  first  column  at  the  left  in  Table  #3,  will 
be  found  the  correct  size  of  pipe;  outlet  A,  supplying  27  c.f.h.,  requires  1/2" 
pipe 

D.  Using  this  same  vertical  column,  proceed  in  a  sihfiilar  manner  for  each  section 
of  pipe  serving  this  outlet 

1.  For  each  section  of  pipe  determine  the  total  gas  demand  supplied 
by  that  section 

2.  Opposite  this  demand  figure,  in  the  first  column  at  the  left  in  Table  #3, 
will  be  found  the  correct  size  of  pipe 

a.  Section  1,  supplying  outlets  A  and  B,  Oi-  30  cf.h.  requires  1/2" 
pipe 

b.  Section  2,  supplying  outlets  A,  B,  and  C,  or  89  cf.h.,  requires 
3/4"  pipe 

c.  Section  3,  supplying  outlets  A,  B,  C,  and  D,  or  225  cf.h.,  requires 
one  inch-pipe 

E.  Size  each  section  of  branch  piping  not  previously  sized  by  measuring  the 
distance  from  the  gas  meter  locaton  to  the  most  removed  outlet  in  that 
branch  and  follow  the  procedures  of  steps  A,  6,  C  and  0  above 

1.  Outlet  B,  supplying  3  cf.h.,  requires  1/2"  pipe 

2.  Outlet  C,  supplying  59  cf.h.,  requires  3/4"  pipe,  because  range  con- 
nections are  3/4" 
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Outlet  D,  supplying  136  cf.h.,  requires  3/4  inch  pipe 
(NOTE:  Use  column  marked  50'  in  Table  #3.) 
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FUEL  PIPING  SYSTEMS 
UNIT  IV 


ASSIGNMENT  SHEET  #1-SIZE  A  GAS  LINE 


Directions:  Size  the  gas  line  from  the  meter  to  the  outdoor  barbecue  grill  by  using  the  tables 
below. 


FIGURE  1i 


METER 


25' 


O  BARBECUE  GRILL 


a.  Maximum  gas  demand  for  barbecue  grill  (from  Table  1) 

b.  Total  distance  of  gas  piping  (from  Figure  1 )  ' 


TAILB  1 

Mimmam  D«miiid  of  Typten  (Ua  ApptUmta 

in  STU  Pm  Hour 

tXmand  In 

AppllMOO 

BTU 

Domtitic  Qai  Ranga  

 W.CXX) 

Oomaitic  racataad  top  burnar  Mctton   

 40.000 

Domastto  racMsad  ovan  lactton   

 .26.000 

Storaga  Waiaf  H#atar  *  up  lo  3&^»i  lann 

. . .  30.000 

Siora^  Waiaf  Hoatar  -  40  to  50*gai  lar* . 

....  50.000 

.     .  .35.000 

^vapiaca  Log  Lighiaf  ^nasidantiai)   

  25.000 

^»90tM  Log  Ligtiiar  (CofTunarica}} .... 

.  50.000 

  50.000 

Gas  Rafng#taiw  

 3.000 

Buman  Butrmt  . 

  3.000 

Gai  Enginai  (paf  horscpowa^)   

..  10.000 

Staam  Bot'ari  (par  rvysapowgr) 

50.000 

8 


7' 


Size  of  gas  piping  (Table  2) 


TAtlC  2 

SU«  Of  6»9  Piping 

MixinHim  d«tivtry  capAcaty  r\  outxc  t 

Ml  of  gas  ptr  hour  (CFH) 

ot  1 P  S  pipt  Cirrymg  natuf H  gii  of  0  65  iptofic  gravity 

Band  on  omf^att  drop  0.5  men  wattf  column 

LLiNQTH  IN  fEET 

SiM 

10* 

80' 

90*  40' 

W 

60' 

70*  80' 

90' 

100* 

128' 

170 

116 

95  60 

71 

64 

60  55 

52 

49 

44 

3« 

245 

196  169 

150 

135 

123  lis 

108 

102 

92 

1 

670 

430 

370  316 

282 

255 

235  220 

205 

192 

172 

IV4 

1.320 

930 

740  640 

565 

510 

470  440 

410 

390 

345 

»»l 

1.990 

1.370 

1.100  950 

630 

760 

700  650 

610 

570 

510 

2 

3.S60 

2.660 

2.150  1.640 

1.610 

1.480 

1.350  1.250 

1.160 

1.100 

1.000 

2'l 

6.200 

4.120 

3.420  2.950 

2.600 

2.360 

2.160  2.000 

1.900 

1.800 

1.600 

3 

10.900 

7.500 

6.000  5.150 

4.600 

4.150 

3.620  3.550 

3.300 

3.120 

2.810 

3Mi 

16.000 

11.000 

6.900  7.600 

6.750 

6^00 

9.660  5.250 

4.950 

4.650 

4J50 

4 

22.500 

15.500 

12v400  10.600 

9.300 

8.500 

7.900  7.300 

6.600 

8.400 

5.700 

ISO* 

aoo' 

210^  300' 

380* 

400'        480'        800'  680' 

800' 

40 

34 

30  27 

25 

23  22 

21 

20 

19 

W 

83 

n 

63  57 

52 

48  45 

43 

41 

39 

1 

150 

132 

116  106 

100 

92  66 

61 

77 

74 

315 

270 

236  215 

200 

185  172 

162 

156 

150 

460 

400 

350  320 

295 

275  255 

240 

230 

220 

2 

910 

760 

690  625 

570 

535  500 

470 

450 

430 

1.450 

1.230 

1.100  1.000 

920 

850  8U0 

760 

720 

690 

3 

2.550 

2.160 

1.930  1.750 

1.600 

1.500  1.400 

1.320 

1.250 

1^00 

3v^ 

3.600 

3.200 

2.660  2.600 

2.400 

2.200  2.100 

2.000 

1.900 

1.800 

4 

5.200 

4.400 

3.950  3.600 

3.250 

3.050  2.850 

2.700 

2.570 

2.450 

FUEL  PIPING  SYSTEMS 
UNIT  IV 

ANSWERS  TO  ASSIGNMENT  SHEET  #1 

Pipe  size- 3/4" 

Method  used  to  solve  assignment: 

A.  Maxln^um  gas  demand  for  bar|3ecue  grill  (from  Table  2)  »  50,b00  B.T.U. 

45.4 

1 100(50000  «  45  cf.h. 

B.  Total  distance  of  gas  piping  -  125'  (Figure  1,  assignment  sheet.) 

C.  From  column  showing  125'  (Table  2),  45  c.f.h.  is  larger  than  44,  so  the  next  larger  size 
is  used 

Q.    Pipe  size  for  barbecue  is  3/4"  >> 
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FUEL  PIPING  SYSTEMS 
UNIT  IV 

JOB  SHEET  #1--PERF0RM  LEAK  TESTS  ON  GAS  SUPPLY  LINES 

1 

EVALUATIQN-Given  access  to  tools,  equipment,  and  materials,  perform  a  ] 
leak  test  on  a  ga^  supply  line.  Evaluation  will  include  correct  methods  used,  ' 
 safety  precautions  used,  and  use  of  correct  tools.   

I.  Tools  and  equipment 

A.  Air  con)pressor 

B.  Pressure  gauge  and  pipe  fij^tngs 

C.  Pipe  wrenches  • 

D.  Pipe  joint  compound 

II.  Procedure 

A.  Cap  all  gas  risers 

6.  Connect  air  compressor  to  line 

C.  Run  air  compressor  until  desired  pressure  has  been  reached 

(^OTE :  Do  not  pump  against  the  meter  or  it  will  be  damaged,) 

0.  Check  for  a  drop  in  pressure 

E.  Checic  with  instructor  for  evaluation  of  job 

F.  Clean  up  area  and  return  all  tools  and  equipment 
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FUEL  PIPING  SYSTEMS 
UNIT  IV  • 


NAM£ 


TEST 


1.  Match  the  terms  on  the  right  to  the  correct  definitions  or  descriptions. 


_a.  Gas  es  It  conies  from  the  earth,  refined 
and  piped  directly  to  the  consumer 

.b.  Gas  usually  made  from  petroleum  and 
natural  gas  combinations 

Liquified  petroleum  gas,  a  petroleum 
product 

_d.  Gas  which  has  a  low  reaction  to  high 
pressures,  high  temperatures,  flames  or 
sparks 

_e.  An  assembly  of  semi-rigid  or  flexible, 
tubing  and  fittings  to  carry  fuel  between 
a  fuel  piping  outlet  and  a  fuel  burning 
appliance 

_f.  American  Society  for  Testing  and 
Materials 

_g.  Local  government  board  which  ad- 
ministers gas  code  enforcement 

_h.  Metals  having  iron  as  their  base  such  as 
steel  and  cast  iron 


Metals  containing  no  iron  such  as 
copper,  brass,  and  aluminum 


j.   British  thermal  unit;  the  amount  of  heat 
.     needed  to  raise  one  cubic  foot  of  water 
one  degree  F. 

_^k.  Cubic  feet  per  hour 

I.I  American  Gas  Association 


1.  Nonferrous 

2.  Appliance  fuel 
connector 

3.  Administrative 
authority 

4.  A.S.T.M. 

5.  Manufactured 
gas 

6.  Natural  gas 

7.  LP.G. 

8.  Ferrous 

9.  Inert  gas 

10.  A.G.A. 

11.  B.T.U. 

12.  C.F.H. 


2.  Select  materials  for  pipe  and  fittings  and  valves  which  are  commonly  used  in  fuel 
piping  systems  by  placing  an  "X"  in  the  appropriate  blanks. 

 a.  Cast  iron 

 b.  Wrought  steel 

 c.  Vitreojs  clay 
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d.  Copper 

e.  Plastic 


f.  Brass 


g.  Galvanized  steel  %  v 

Distinquish  between  methods  of  joining  fuel  piping  for  different  type's  of  itiaterials  by 
placing  a  "B"  next  to  nnethods  used  for  black  steel,  "C"  next  to  methods  used  for  . 
copper,  and  a  "P"  next  to  methods  used  for  plastic. 

a.  Flanged  ^ 

 b.  Heat  fusion  (welded) 

c.  Flared 


d.  Threaded 


e.  Solvent  welded 

f.  Welded 


 g.  Compression 

Select  statements  which  are  basic  principles  of  most  gas  codes  by  placing  an  "X" 
in  the  appropriate  blanks. 

» 

 a.  All  joints  in  the  piping  system,  unless  welded,  shall  be  screwed  joints,  having 

approved  standard  threads 

 b.  Zinc  coatings  (galvanizing)  is  considered  adequate  protection  for  piping 

below  ground  \  /  ,/ 

 c.  Gas  piping  supplying  more  than  one  building" on  any  one  premise  shall 

be  equipped  with  separate  shutoff  valves  to  each  building,  s^^  arranged 
that  the  gas  supply  can  be  turned  o\^or  off  to,  any  individual  or  separate 
building  .  ^ 

V 

 d.  Bushings  may  be  used  in  concealed  locations 

 e.  Gas  piping  may  be  installed  in  or  on  the  ground  under  any  building 

 f.  Where  water  vapor  is  present  in  the  fi^el  gas  served,  pipes  may  be  wrapped  to 

help  disburse  water  — 

 g.  Ferrous  gas  piping  installed  underground  in  exterior  locations  shall' be 

protected  from  corrosion  by  approved  coatings  or  wrapping  materials 
and  all  such  horiiiontal  piping  shall  have  at  least  12  inches  of  earth  cover  or 
other  equivalent 

 h.  All  g^as  pipe  protective  coatings  shall  be  approved  types,  machine  applied, 

and  conform  to  recognized  standards 


 i.  Material  usea  for  backfill  around  the  pipe  shall  be  free  of  rocl<s,  building 

mater iais/ashes,  and. trash 

.         i.  Appliance  connections  shall  at  no  time  have  a  diameter  less  than  tha  of  the 
inlet  connection  to  the  appliance  as  provided  by  the  manufacturer 

5.  Select  statements  which  .correctly  describe  fuel  piping  testing  methods  by  placing  an 
.  "  X"  in  the  appropriate  blanks. 

 a.  When  applying  pressure,  the  system  should  be  filled  with  air  or  inert  gas 


b.  Gas  piping  should  withstand  a  pressure  of  ^  least  6  inches  of  mercury 
measured  with  a  manometer  for  a  period  of  not  less  than  10  minutes  without 
showing  a  drop  in  pressure 

c.  Leaks  can  be  located  by  applying  acid  to  the  piping  joints 

 _d.  Water  can  be  introduced  into  the  piping  system  when  it  will  not  freeze 

e.  High  pressure  pipes  should  be  heated  by  a  blow  torch  before  testing  is 
"""^  begun 

6.  Size  a  gas  line. 

7.  Demonstrate  the  ability  to  perform  leak  tests  on  gas  supply  lines. 

(NOTE:  If  this  activity  has  not  been  atcomplished  prior  to  the  test,  ask  your  instructor 
when  it  si\ould  be  completed.) 
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FUEL  PIPING  SYSTEMS 
UNIT  IV 


ANSWERS  TO  TEST 

a.  6  f.     4  k.  12 

b.  5  g.     3  I.  10 

s.  7                       h.    8  ' 

d.  9  i.  1 

e.  2  j.  11 
b,  d,  e,  f 

a.  B,  P 

b.  P 

c.  C 

d.  P 

e.  P 

f.  B 

3,  c,  g,  h,  i,  j 
a.  b 

cvalu-ited  to  the  safisfaction  of  the  instructor 

Performance  skills  evaluated  to  the  satisfaction  of  the  instructor 
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AU^  '  LIAR Y  SYSTEMS 
UNIT  I 

UNIT  OBJECTIVE 

I 

After  completion  of  this  unit  the  student  should  k>e  able  to  match  terms  associated  with 
auxiliary  systems  to  correct  definitions  or  descriptions,  identify  components  and  select 
functions  of  a  residential  spa,  and  a  lawn  sprinkler  system.  This  knowledge  will  be  evidenced 
by  correctly  performing  the  procedures  outlined  on  the  job  sheet  and  by  scoring  85  percent 
on  the  unit  test. 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit  the  student  should  be  able  to: 

1.  Match  terms  associated  with  auxiliary  systems  to  the  correct  definitions  or 

descriptions. 

2.  Select  true  statements  concerning  functions  of  a  residential  spa« 

3.  Identify  components  of  a  residential  spa. 

4.  Discuss  four  items  to  be. considered  in  designing  a  sprinkler  system. 

5.  List  three  items  to  be  considered  in  developing  a  layout  for  a  sprinkler  system. 

6.  Name  three  items  used  to  excavate  trenches  for  sprinkler  systems. 

7.  Select  the  types  of  pipe  most  commonly  used  for  sprinkler  systems. 

8.  Select  the  types  of  fittings  and  methods  of  joining  rnost  ':ommonly  used  for 
sprinkler  systems. 

9.  State  the  purpose  of  drain  valves  in  a  sprinkler  system. 

10.  List  three  sources  of  Vv^ater  for  a  residential  sprinkler  system. 

11.  Identify  three  types  of  sprinkler  heads. 

12.  List  four  sources  of  pressure  allowance  due  to  friction  loss. 

13.  Select  correct  methods  used  to  minimize  pressure  drop. 

14.  Demonstrate  the  ability  to  install  a  lawn  sprinkler  system. 
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AUXILIARY  SYSTEMS 
UNIT  I 

SUGGESTED  ACTIVITIES 

Instructor: 

A.  Provide  student  with  objective  sheet 

•'I 

B.  Provide  student  with  information  and  Job  sheets. 

C.  Make  transparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  Discu»  information  sheet 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G.  Visit  a  job  site  to  see  the  installation  of  a  spa  and/or  sprinkler  system, 

H.  Give  test. 

Student: 

A.  Read  objective  sheet. 

B.  Study  infoi'mation  sheet 
C    .Complete  job  sheet 

D.    Take  test. 

INSTRUCTIONAL  MATERIALS 
Included  in  this  unit: 

A.  Objective  sheet 

B.  Information  sh: 

C.  Transparency  masters 

1 .  TM  1  -Components  of  b  Spa 

2.  TM  2-Sprinkler  Systems 

3.  TM  3-Trenching 
TM  4-Piping  System 

5.  TM  5-Sprinkler  Heads 


0.    Job  Sheet  #1  ••Install  A  Lawn  Sprinkler  System  •. 

E.  Test  ' 

F.  Ai  ;wers  to  test 

References-Blankenbaker,  E.  Keith.  Modern  Plumbing.  South  Holland,  IL: 
Goodheart-Willcox,  1978. 


AUXILIARY  SYSTEMS 
UNIT  I 


INFORMATION  SHEET  ^ 

Terms  and  definitions 

A.  Spa-> Residential  pool  larger  than  a  bathtub,  but  smaller  than  a  swimming 
pool,  intended  as  a  hydro-massage  with  water  snd/or  air  jets  which  circulate 
the  water 

(NOTE:  Water  temperature  should  be  a  maximum  of  lOB'F.) 

B.  Sprinkler  system-Piping  arrangement  designed  to  spray  irrigation  water  on 
lawns,  gardens,  or  other  areas 

C.  Sprinkler  head-Device  used  to  spray  or  disperse  water  in  an  evenly  dis- 
tributed pattern 

0.  Skimmer-Device  attached  to  spa  which  draws  surface  watar  off  and  directs  it 
to  the  filter 

E.  Fiiter-Devirft  in  clrculatlnQ  pipe  line  which  extracts  minute  solid  materials 
from  the  bathing  water 

F.  Air  injector-Device  designed  to  allow  air  into  the  water  circijlating  system  to 
help  provide  turbulence  and  a  massaging  effect 

Functions  of  a  residential  spa 

A.  '  Provides  private  bathing  for  one  or  more  persons 

B.  Provides  either  indoor  or  outdoor  bathing 

C.  Provides  heated  water  in  a  multi-person  bath 
0.    Provides  aerated  water  in  the  multi-person  b^th 

E.  Provides  2  turbulent  action  for  a  water  fr.assagc 

(NOTE:  A  water  massage  is  hydrotherapy  for  convalescents.) 

F.  Provides  privacy  for  a  social  function  cpntered  af^out  activites  in  a  bath 

(NOTE:  All  . electrical  switches,  timers,  and  control  devices  should  be  locateu 
a  safe  distance  from  the  spa.) 

Components  of  a  residential  spa  (Transparency  1 ) 

A.  Tub  or  spa 

B.  Pump 

C.  Heater 
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INFORMATION  SHEET 


0.  Filter 

E.  Spa  light 

F.  Skimmer 
G*    Air  injector 
H,  Piping 

L  Fittings  and  valves 
J.  Whirlpool  jet  inlet 
Sprinkler  system  design  (Transparency  2) 

(NOTE:  Sprinkler  systems  are  usually  governed  by  local  plumbing  codes.) 

A.  Design  must  provide  for  controlled  coverage  of  the  area  to  be  watered 

B.  Sprinkler  system  must  make  the  most  of  existing  water  pressure 

(NOTE:  Vacuum  breakers  must  be  installed  6"  above  grade  or  headsj 

C.  Cost  of  the  sprinkler  system  should  include  maintenance  and  repair 

0.  In  cold  clin^ates,  the  system  must  be  designed  to  prevent  freeze  damage 
Developing  a  layout  for  a  sprinkler  system 

(NOTE:  The  layout  for  a  sprinkler  system  is  developed  from  the  designer's 
plot  plan.) 

A.  Location  of  the  water  sources 

B.  Location  of  the  controls 

C.  Layout  01  the  sprinkier  heads 

Items  used  to  excavate  trenches  for  sprinkler  systems  (Transpare.xy  3) 

A.  Hand  shovel 

B.  Power  trencher 

C.  Power  pipe  layer 

Types  01  pipe  most  commonly  used  for  sprinkler  systems 

A.  P.E.  (polyethylene) 

B.  P.V,C-  (polyvinylchloride) 


INFORMATION  SHE^T 


Types  of  fittings  used  for  sprinl<ler  systems  and  methods  of  jolnlns  (Trans- 
parency 4) 

A.  P.E.  by  \he  compression  method 

B.  P. V.C.  by  joining  with  solvent  cement 

Purpose  of  drain  v/alves  in  a  sprinkler  system  (Transparency  4)-Drain 

valves  are  installed  in  all  low  points  of  piping  to  prevent  piping  from  freezing 

(NOTE:  Automatic  calves  provide  automatic  drainage  to  prevent  freezing.  Hand 
operated  valves  must  be  opened  before  freezing  weather  sets  in.) 

Sources  of  water  for  a  residential  sprinkler  system  (Transparency  4) 

(CAUTION:  Vacuum  breakers  must  be  installed.) 

A.  Existing  hose  bibs 

B.  Cutting  into  main  water  system 

(NOTE:  Correct  pipe  sizing  may  necessiu.te  cutting  into  the  largest  water 
pipe  in  the  residence.) 

C.  Adding  separ&rte  line  direct  from  ci'  /  water  main 
Types  of  sprinkler  h^>ads  (Transparf^ncy  5) 

A.  Spray  type 

B,  Rotary  type 

C    Wave  type  (osculating) 

Sources  of  pressure  allowance  due  to  friction  loss 

A.  Diameter  of  pipe 

B.  Length  of  pipe 

C.  Number  of  fittings"* 

D.  Type  of  fittings  used 

Methods  used  to  minimiza  pressure  drop 

A,  Keep  pipe  runs  as  si^ort  i  lossible 

B.  Keep  fitiinqs  to  a  minimum 


INFORMATION  SHEET 


Divide  system  into  several  units  which  sprinkle  at  different  times 

(NOTE:  This  method  is  often  used  when  the  system  will  require  more 
water  flow  than  can  be  delivered  by  the  normal  water  supply  piping  in 
a  residential  structure.) 


Components  of  a  Spa 


Spa  Air 
Injector 

(Must  be  1?'*  above  Spa  water 
level,  or  have  pipe  loop 
12"  above  water  level) 

\ 


Mote:  Light  Shell 
Inside^  3^_yyali' 


Conduit 
Connector 


Spa  Light  ^ 


O  Wall  \ 


Spa  Light 
(Optional) 


Check  Valve 


T  N^inyl  Edge  Trim 
Whirlpool  Jet_|nlet 


Pump 


Fitting^ 


Skimmer 


Courtesy  Qaja  Industries  Tuscon  Arizona. 


Skimmer 


Main  Drain 
(Connect  to  pump  suction) 


Gasket   Spa  Wall 
-^^^^^Face  Plate 
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Trenching 


Square  point 
shovel 


Trenching  with  a  shovel. 
This  method  has  largely) 
been  replaced  by,  faster  ' 
methods. 


Sod  Should  be  Removed! 
Before  Trenching 


The  automatic  pipe  laying  machine  cuts 
through  the  ground  and  buries  the  pipe 
all  in  a  single  operation. 


The  trencher  cuts  a  narrow  ditch  and  places  the  excavated  earth  alongside  the  trench. 
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Piping  System 


sum 


\.  Automatic 

Drain 
'\  Installation 


Compression  type  ltittings.are  used  to 
connect  polyethylene  pipe  and  fittings 


Gravel  Sump 


Manual 
Drain 
Inlstallatipn, 


Drairt  valves  are  installed  to  remove  water  from 
the  piping  sustem  and  prevent  freeze  damage,  . 


VacMunji  Breaker 


Faucet  Adapter 


Galvani7ed  T 


Nipple 


^prinklekr  Heads 


WIOTH"  »j/ 


Beard  across  trench     Sprinkler  tod^suppcrted 


Wave  type,  ^ 

Wave  sprinkler  head  distributes  vyater  over 
rectangular  area.  Sweep  times  width  eguajs 
total  area  of  coverage.   


Sprinkhr  heads  can  be  supported  with  a  board 
across  the  ditch  during  backfilling.  This  assures 
proper  alignment  of  thtj  iiprinkler  head  with 
ground  level.   


Spray  types 


Rotary  type 

This  rotary  head  can  be  permanently 
mounted  above  ground  level. 


Pop  up  spray  valves  are  generally  installed  in 
systems  for  residential  lawn  areas. 


Pop-up  Notary 

Pop-up  rotary  type  heads  will  cover  large  areas  of 
lawn.  Cutaway  snows  spring  arrangement  which 
retracts  nozzle  after  water  is  shut  off. 
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AUXILIARY  SYSTEMS 
UNIT  I 


JOB  SHEET  #1.-INSTALL  A  LAWN  SPRINKLER  SYSTEM 


EVALUATION.  Given  a  water  supply  source,  an  outside  area  50'  long  and  10' 
wide,  and  appropriate  tools,  install  3/4"  P.V.C.  pipe  and  sprinkler  heads  under- 
ground for  lawn  water  service.  Completed  work  must  provide  uniform  coverage  of 
the  lawn  area  with  Water  when  the  sprinkling  system  is  activated.  Joints  must  not 
leak. 


Tools  and  equipment 

A.  50' steel  tape 

B.  Nyion  string 

C.  Shovel  (square  pointed) 
P.V.C.  pipe 
P.V.C.  fittings 
Sprinkler  heads 

P.V.C.  solvent  cement  with  brush 


0 

E, 
F, 
G 


H.  P.V.C.  solvent  cleaner  with  brush 

I.  Hand  saw 

J.     Pocket  knife 

K.    Pipe  joining  equipment  for  connection  from  sprinkler  system  to  main 
house  system 

L.  .  Plastic  sheeting 

Procedure 

A.    Lay  out  trench  lines,  considering  desired  amount  of  water  overlap  required 
for  complete  coverage 

S.    Remove  rod  and  save 

C.  Dig  trench  for  water  lines 

(NOTE:  Lay  exciiyated  earth  on  plastic  sheeting  to  avoid  damage  to  lawn.) 

D.  Lay  pips,  vertical  tee,  and  riser  in  trench  for  eacli  sprinkler  head 

E.  Connect  sprinkler  supply  line  to  source  of  water  with  vacuum  breaker 
(NOTE:  Install  a  cut-off  valve  for  supply  line.) 
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JOB  SHEET  #1 

F.  Install  vertical  tee  in  sftrlnkler  line 

G.  install  risor  in  vertical  tee 

H.  Flush  the  line  out  wi(h  wdtnr 

I.  Install  sprinkler  head  on  riser 
J.  Cap  end  of  sprinkler  line 

K,  Test  system  for  coverage 

L.  Fill  trenches 

M.  Return  sod 

N.  Check  with  instructor  for  evaluation  of  Job 

0.  Return  all  tools  and  equipment 
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AUXILIARY  SYSTEMS  ^ 
UNIT  I 


NAME 

TEST 


Match  the  terms  on  the  rl^ht  to  the  correct  definitions  or  descriptions. 

a.  Residential  nool  larger  than  a  bathtub,  1.  Sprinlcler  head 

but  smaller  than  a  swimming  pool,  intended 
as  a  hydro-massage  with  water  and/or  air  jets  2.  Air  injector 

which  circulate  the  water 

3.  Sprinkler  system 

 ^b.  Piping  arrangement  designed  to  spray  ir- 
rigation water  on  lawns,  gardens,  or  other  4.  Filter 
areas 

V  5.  Spa 

c.  Device  used  to  spray  or  disperse  water  in  an 

evenly  distributed  pattern  6.  Skimmer 

 d.  Device  attached  to  spa  which  dravus  surface 

water  off  and  directs  it  to  the  filter 

_e. '  Device  in  circulating  pipe  line  which  extracts 
minute  solid  materials  from  the  bathing  water 

 f.  Device  designed  to  allow  air  into  the  water 

circulating  system  to  help  provide  turbulence 
and  a  massaging  effect 

Select  true  statements  concerning  functions  of  the  residential  spa  by  placing  an  "X"  in 
the  appropriate  blanks. 

 a.  Provides  private  bathing  for  one  or  more  persons 


b.  Provides  no  device  to  filter  water 


_c.  Provides  heated  water  in  a  multi-person  bath 


_d.  Provides  for  electrical  outlets  to  be  situated  handily  nearby 
_e.  Provides  a  turbulent  action  for  a  water  massage 

_f.  Provides  privacy  for  a  social  function  centered  about  activities  in  a  bath 


4.  Discuss  four  items  to  be  considered  in  designing  a  sprinkler  systerh. 
a. 

b.  O 

c.  IT 

d.  "  •  „ 

5.  List  three  items  to  be  considered  in  developing  a  layout  for  a  sprinkler  system. 

a.       .  • 

G,  \^ 

I 

6.  Name  three  items  used  to  excavate  trenches  for  sprin  kler  systems, 
a. 

b. 
c. 

7.  Select  the  types  of  pipe  most  commonly  used  for  sprinkler  systems  by  placing  an 
"X"  in  the  approprinte  blanks. 

a.  Copper  tubing 

 b.  P.E.  (polyethylene) 


_c.  Galvanized  steel 
d.  P.V.C.  (polyvinylchloride) 


e.  Vitrified  clay 


8.  Select  the  types  of  fittings  and  methods  of  joining  most  commonly  used  for  sprinkler 
systems  by  placing  an  "X"  in  the  appropriate  blanks. 

_^  a.  Steel  by  the  caulking  method 

 b.  P.E.  by  the  insertion  method 


_c.  Cast  iron  by  the  no-hub  method 
_d.  Copper  by  the  flare  method 

e.  P.V.C.  by  joining  with  solvent  cement  , 

8!:;  , 

f.  P.E.  by  the  compression  method 


9.  State  the  purpose  of  drain  valves  in  a  sprinkler  system. 

..  i. 

10.  List  three  sources  of  water  for  a  residential  sprinkler  system. 

;  ,  ^  . 

b. 

'  c.  * 

11.  Identify  three  types  of  sprinkler  heads. 


c.   

1 2.  List  four  sources  of  pressure  allowance  due  to  friction  loss, 
a. 
b. 
c. 
d. 


13.  Select  correct  rtiethods  used  to  minimize  poessure  drop  by  placing  an  "X"  in  the 
appropriate  blanks. 

a.  Keep  pipe  mns  as  long  as  possible 


_b.  Keep  fittings  to  a  minimum 
c.  Divide  system  into  several  units  which^prinkle  at  different  times 


14.  Demonstrate  the  ability  to  install  a  lawn  sprinkler  system. 

(NOTE:  If  this  activity  has  not  been  accomplished  prior  to  the  test,  ask  yoUr  instructor 
•  when  it  should  be  completed.) 


8^ , 


AUXILIARY  SYSTEMS 
UNIT  I 


ANSV^ERSTO  TEST 


1. 

a. 

5 

•  • 

b.^ 

3 

c. 

.1           ■'  ' 

d. 

6 

e. 

4 

f. 

2 

2. 

a,  c,  e,  f 

3. 

a. 

Skimmer 

b. 

Air  injector 

c. 

Whirlpool  jet  inlet 

d. 

Spa  light 

e. 

Pump 

f. 

i-ilter 

9' 

Piping  . 

h. 

Fittings 

i. 

Heater  (gas) 

J. 

Tub  or  spa 

4.  Discussion  should  include: 

a.  Design  must  provide  for  controlled  coverage  of  the  area  to  be  watered 

b.  Sprinkler  system  must  make  the  most  of  existing  water  pressure 

c.  Cost  of  the  sprinkler  systet;)  should  include  maintenance  and  repair 

d.  in  cold  climates,  the  system  must  be  designed  to  prevent  freeze  damage 
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5.  a.  Location  of  the  water  sources 

b.  Location  of  the  controls 

c.  Layout  of  the  sprinkler  heads 

\  ■* 

6.  a.    Hand  shovel 

b.  '    Power  trencher  '  " 

c.  Power  pipe  layer. 

7.  b;d  * 

8.  e,  f  t  .  . 

> 

'  9.  Drain  valves  are  installed  in  all  Iqw  points  of  piping  to  prevent  piping  from  freezing 

.  \  '  '  : 

10.  a.     Existing  hose  bibs  ,  ^  ^ 

b.  Cutting  into 'main  water  system  . 

c.  Adding  separate  line  direct  from  gity  water  main 

11.  a.    Spray  type  .  . 

b.  Rotary  type 

c.  Wave  type  (oscillating) 

12.  a.     piametar  of  pipe  «  ' 

b..    Length  of  pipe 

<» 

.  c.     Number  of  fittings 

d.  Type  of  fittings  used 

13.  'b,c 

14.  Performance  sl<ill  evaluated  to  the  satisfaction  of  the  instructor 
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WATER  VALVES  AND  FAUCETS 
UNIT  II 


UNIT  OBJECTIVE 

'After  completion  of  this  unit,  the  student  should  be  eble  to  Identify  vetious  types  of  valvQS, 
parts  of  a  valve,  and  types  or  faucets.  The  student  should  aisp  demonstrate  the  ability  to 
Install  valves  and  faucets.  This  knowledge  will  be  evidenced  by  correctly  performing  the 
procedures  outlined  on  the  job  sheets  and  by  scoring  85  percent  oi^  the  unit  test. 

\ 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1 .  Match  terms  associated  with  water  valves  and  faucets  to  the  correct  .definitions  or 
descriptions. 

2.  Identify  three  types  of  valves. 

'  r 

3.  Match  the  parts  of  a  valve  to  the  correct  locations.  ' 

4.  Identify  types  of  faucets. 

5.  Select  features  vyhich  best  describe  specific  faucets.  j  ^^-p' 

6.  Demonstrate  the  ability  to: 

a.  InstalKastop  and  waste  valve  (solder  method). 

b.  Install  a  kitchen  sink  faucet. 

c.  Install  a  Dual  Control  Lavatory  Faucet  with  Pop-Up  Drain  Plug. 

d.  Disassemble  and  reassemble  a  single  lever  kitchen  sink  faucet. 


WATER  VALVES  AND  FAUCETS 
UNIT  II 


SUGGESTED  ACTIVITIES 

Instructor: 

A.  Provide  student  with  objective  sheet. 

B.  Provide  student  with  information  and  job  sheets. 
C    Make  transparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  sheet. 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G.  Disassemble  several  basic  types  of  valves  for  the  student  to  study. 

H.  Conduct  a  trip  of  the  school  facilities  showing  specific  application  of  various 
types  of  valves. 

•1 

I.  Give  test. 
Student: 

A.  Read  objective  sheet. 

B.  Study  information  sheet. 

C.  Complete  jub  sheets.  ' 

D.  Tal<e  test. 

INSTRUCTIONAL  MATERIALS 
Included  in  this  unit: 

I 

A.  Objective  sheet 

B.  Information  sheet 

C.  Transparency  masters 

1.  TM  1  "Types  of  Valves 

2.  TM  2--Parts  of  a  Globe  Valve 

3.  TM  3--Parts  of  a  Gate  Valve 

4.  TM  4"Parts  of  Check  Valves 


5.,  TM  5-Types  of  Faucets  •  Dual  Control 
6.  TM  6~Types  of  Faucets  •  Single  Qontrol 
D.   Job  sheets 

1.  Job  Sheet  #1- install  a  Stop  and  Waste  Valve  (Solder  Method) 

2.  Job  Sheet  #2- Install  a  Kitchen  Sink  Faucet 

3.  Job  Sheet  #3-lnstall  a  Dual  Control  Lavatory  Faucet  with  Pop-Up 
Drain  Plug 

4.  Job  Sheet  #4-Disa8sennble  and  Reassemble  a  Single  Lever  Kitchen 
Sink  Faucet 

G.  Test 

H.  Answers  to  test 
Referer  «s: 

A.    Blankenbaker,  E.  Keith.  Modern  Plumbing.  South  Holland,  IL:  Goodheart- 
Wlllcox,  1978. 

6.    Del^  Faucet  Catalog.  Indianapolis,  Indiana:  Delta  Faucet  Company,  1979. 

C.    Plumbing.  Curriculum:  Valves.  Ontario,  Canada:  Ministries  of  Colleges 
and  Universities,  1978. 
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WATER  VALVES  AND  FAUCETS 
UNIT  II 

INFORMATION  SHEET 

Terms  and  definitions 

A.  Valve-A  mechanical  device  which  regulates  the  flow  of  liquid  in  a  pipe 

B.  Faucet-'A  fixture-used  for  drawing  liquid  from  la  pipe 

C.  Stop  and  waste  valve-A  valve  which  has  a  drain  plug  on  the  discharge  side 
and  is  used  as  a  cut-off  valve 

D.  Spread-The  distance  between  valve  shanks  on  a  sink  and  lavatory  faucet 

(NOTE:  Spread  is  measured  from  the  center  of  pne_jnlet  to  the  center 
of  the  other  inlet.) 

E.  Diverter-Bath  and  shower  faucet  used  to  change  flow  from  tub  filler  to 
shower  head  or  in  the  reverse  directions 

F.  Escutcheon-Chromed  metal  shield  over  vajve  body  of  faucets  used  to 
give  the  faucet  an  attractive  appearance 

Types  of  valves  (Transparency  1 ) 

A.  Globe 

B.  Gate 

C.  Check 

Parts  of  a  valve  (Transparencies  2,  3,  and  4} 

A.  Stem 

B.  Screw  (Rising  stem) 

C.  Composition  disc 

D.  Disc  retaining  nut 

E.  Wheel  nut 

F.  Wheel 

G.  Packing  gland 

H.  Packing  nut 
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INFORMATION  SHEET 


I.  Packing 
J.    Union  bonnet 
K.    Disc  holder 
L.  Body 
Types  of  faucets 

A.  Dual  control  (Transparency  5) 

1.  Two  compression  valves 

2.  Two  noncompression  valves 

B.  Single  control  (Transparency  6) 

1.  Rotating  ball  valve 

2.  Rotating  cylinder  valve 
Features  of  faucets 

A.  Kitchen  sink  faucet 

1 .  Swing  spout  (deck  or  wall  mount) 

2.  Spray 

3.  Hot  and  cold  water  valves 

4.  Afiffctor 

5.  Single  and  dual  control  valves 

6.  Usually  8"  centers  (dual  control) 

B.  Lavatory  faucet 

1 .  Stationary  spout 

2.  Hot  and  cold  water  valves 

3.  Single  and  dual  control  valves 

4.  Usually  4"centers  (Dual  control) 

5.  Usually  supplied  with  pop-up  drain  fitting 


INFORMATION  SHEET  \ 

Bath  and  shower  faucet 

1 .  Stationary  spout 

2.  Hot  and  cold  water  valves 

3.  Single  and  dual  control  valves 

4.  Shower  liead 

5.  Usuallv  8"  CK-nters  (dual  control) 

6i  Main  body  '  valve  and  water  piping  installed  durii^g  rqugh-(n 
Shower  faucet 

1.  Hot  and  cold  water  valves 

2.  Single  and  dual  control  valves  -t  . 

\ . 

3.  Shower  head 

4.  Usually  8"  centers  (dual  control) 

5.  Main  body  of  valve  and  water  piping  installed  during  rough-In 
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Parts  [of  CheckValyes| 

Swing  Check' 


Union  Cap  Type 

Lift  Check! 


Types  of  FaucefSi 

Dual  Contolj 


Two  Compression  Valves 


Mot'aole  Ojsc 

\ 


"^Stationary  Disc 
Valve  in  off  position  holes  do  not  align 


Valve  in  on  position-holes  aii^ 


Two  Non-compression  Valves, 
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Types  of  Faucets 

"Single  Control 


Single  Control  Faucet 


Rotating  Sail  Valve 


Rotating  Cylinder  Valve 
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WATER  VALVES  AND  FAUCETS 
UNIT  II 

JOB  SHEET  f  1--INSTALL  A  STOP  AND  WASTE  VALVE  (SOLDER  METHOD) 


 ^  ^  

EVALUATION•^GIven' access  to  tools  and  equipment,  install  a  stop  and: 
waste  valve  in  a  water  line.  Connections  must  not  leak  and  water  must  flow  , 
through  valve  at  a  normal  rate  to  the  satisfaction  of  the  instructor.  > 

4 

I.      Tools  and  equipment 

A.  Stop  and  waste  valve  (brass) 

B.  'Short  lengths  of  copper  tubing  (rigid) . 

C.  Pipe  vise 

D.  Soldering  tools 

1.  Torch  and  tank  outfit 

2.  Striker 

3.  Solder 

4.  Flux 

5.  Flux  brush 

6.  Clean  cloth 

7.  Sand  cloth 

8.  Fitting  brush 

9.  Safety  glasses  ' 

t 

E.  Combination  slip-joint  pliers 
II,      Procedure  , 

(NOTE:  Put  safety  glasses  on.)  v 

A.  Gather  all  the  tools  and  equipment  and  carry  tp  the  job  site  (work  bench) 

B.  With  sand  cloth,  clean  one  end  of  two  pieces  of  copper  tubing 

C.  Place  one  piece  of  tubing  in  pip^  vise  (horizontal  position) 


ss 
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J0BSHEt'T#1 


0.   Open  valve  '  • 

3 

(NOTE:.  When  opening  valves,  the  valve  should  be  completely  opened  and 
then  turned  back  a  short  turn.  This  will  prevent  sticking  if  left  open  for  long 
periods  of  time.).       .  •  '  '  '    ,  • 

E.    Remove  waste  (Icnurled  cap) 

(CAUTION:  Do  not  lose  washer  that  is  located  Inside  cap.) 

P.    Clean  valve  cups  with  fitting  brush  .  . 

G.    Apply  flux  to  valve  cups  and  to  end  of  pipe  in  vise 

a 

>  H.    Determine  direction  of  water  flow, and  place  valve  on  tube  in  vise  (Figure  1} 
(NOTE:  It  is  good  practice  to  remove  valve  stem  before  soldering.) 


FIGURE  1 


Direction  of  Flow 


Apply  flux  to  end  ol  other  tube  and  insert  in  outlet  end  cf  valve  (Figure  2) 


FIGURE2 


8s. 
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JOB  SHEET  #1 


J.    Set  up  and  light  the  torch .  ' 
K.   Solder  the  joints 

(NOT&  Apply  just  enough  h«iat  and  solder.) 
L.    Wipe  off  excess  solder 

M.   Allow  to  cool  before  closing  valve  and  replacing  waste  cap 

(NOTE:  Be  sure  cap  washer  is  in  correct  position.) 
N.    Put  all  tools  and  equipment  away  pnd  clean  up  the  area 


/    S  c 
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WATER  VALVES  AND  FAUCETS 
UNIT  II  . 


JO5  SHEET  #2-INSTALL  A  kIYcHEN  SINK  FAUCET 


EVALUATION-Given  access  to  tools  and  equipment,  install  a  dual  control, 
kitchen  sink  faucet.  Instructor  will  evaluate  methods  of  workmanship  used, 
safety  precautions  taken,  accuracy  of  installation,  and  general  appearance  of 
the  finished  job.  ^ 

I.      Tools  and  equipment  ■.  «. 

A.  Dual  control  kitchen  faucet 

B.  Sink 

< 

C.  Basket  strainer 

D.  3'  piece  of  1/2"  copper  tubing,  type  L 

E.  Two  3/8"  speedy  connectors 

F.  Two  3/8"  compression  x  1/2"  sweat  adapters 

G.  Two  1/2"  stop  and  waste  valves 
^  H.    Two  1/2"  90"  elbows 

I.     Two  1/2"  45"  elbows 

J.  Putty 

K.    Spud  wrench 

L    12"  adjustable  pliers 

M.    Pipe  tape  and  pipe  compound 

N.    Basin  wrench 

0.    Torch  and  tank  assembly 

P.  Striker 

Q.  Solder 

R.  Flux 

S.     Flux  brush 

T.     Fitting  brush 

8s. 


JOB  SHEET  #2 


U.    Sand  cloth 


V.  C'.ean  cloth 

W.  Strainer  wrench  t 

X.  Lock  nut  wrench 

Y.  Two  1/2"  escutcheons 

Procedure 

A.  Gather  all  tools  and  equipment  and  carry  to  job  site 

B.  Take  the  faucet  out  of  the  package  and  check  for  missing  parts 

C.  Remove  sink  from  box  and  check  for  damage 
0.  Cut  2  lengths  (about  10")  copper  tubing 

E.  Clean  ends  of  tubing  with  sand  cloth  and  apply  flux 

F.  Clean  male  adapters  with  fittfng  brush  and  apply  flux 

> 

G.  Light  torch  and  solder  adapters  onto  each  10"  pipe 
(NOTE:  Set  these  aside  to  cool.) 

H.  Apply  putty  to  base  of  faucet  escutcheon  (Figure  1) 


Place  rubber  washer  on  base  of  faucet 


FIGURE  1| 


I. 


J. 


Insert  faucet  into  sink  holes  (Figure  2) 


FIGURE  2 
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JOB  SHEET  #2 

Turn  sink  on  edge 

Place  metel  washers  and  nuts  on  faucet  shanks 
Pull  the  nuts  tight  with  the  spanner  wrench 

(NOTE:  Check  that  the  faucet  is  straight  on  thejinkj  

Install  spray  hose  escutcheon  in  spray  hole 

(NOTE:  Apply  putty  under  escutcheon  befoie  installing.) 

Remove  the  spray  nozzle  from  the  hose 

Connect  hose  to  faucet  body  (Figure  3) 


Push  other  end  of  hose  through  spray  hole  in  sink 
Connect  spray  nozzle 

Remove  basket  strainer  from  box  and  disassemble 


"    JOB  SHEET  #2 
Place  putty  on  the  underside  of  the  basket  strainer  rim  (Figure  4) 


FIGURE  4. 


<  ■    ■  " 

Place  basket  strainer  in  drain  hole 
Stand  sink  on  edge 

Place  fiber  washer  on  underside  of  basket  strainer  followed  by  the  large 
metal  washer  and  nut  • 

(NOTE :  A  little  pipe  dope  helps  pull  the  nut  tight.) 

Pull  the  nut  tight  using  strainer  wrench  and  lock  nut  wrench  (Figure  5) 


FIGURES. 
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Apply  pipe  compound  to  1/2"  male  adapters 
Install  on  valve  shanks 

(NOTE;  Some  faucets  are  made  to  receive  both  male  or  female  adapters.) 


JOB  SHEET  #2 


AA.  Install  tht  link  into  the  counter  top 

(NOTE:  Check  with  instructor  as  to  the  various  rims  and  installation  meth> 
ods.) 

BB.  Cut  the  test  cap  off  the  1/2" copper  tube  risers  using  a  smali  tubing  cutter  or 
a  close  tubing  cutter  (Figure  6) 

(NOTE:  1/2"  copper  tubing  should  extend  vertically  through  sink  cabi- 
net floor  or  horizontally  through  the  back  wall  of  cabinet.) 


FIGURES 
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g.-Cap 


Cabinet  Floor 


CC.  Clean  riser  ends  and  drops  from  faucet  with  sand  cloth  , 

(NOTE:  Install  escutcheons  before  connecting  tubing.) 
OD.  Clean  fittings  and  valves  with  fitting  brush 
EE.  Flux  tubing  ends,  fittings  and  valves 

FF.  Place  valves  on  drop  ends  and  connect  valves  to  risers  using  90*  and  45'*  el- 
bows if  necessary  (Figure  7) 


FIGURE  7 
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JOB  SHEET 

GQ.  Soldor  fittings 

HH.  Wipe  clean 

i  I .    Remove  spou  t  aerator 

JJ.   Turn  on  water  to  flush  out  system 

KK.  ShMt^ff  water 

LL.  Replace  aerator 

MM.  Clean  up  the  area 

NN.  Put  tools  and  equipment  away 


WATER  VALVES  AND  FAUCETS 
UNIT  II 

JOB  SHEET  #3--lNSTALL  A  DUAL  CONTFIOL  LAVATORY  FAUCET  • 

WITH  POP-UP  DRAIN  PLUG 


EVALUATION-Glven  access  to  tools  and  equipment,  install  a  dual  control 
lavatory  faucet.  Instructor  wllj  evaluate  the  job  on  u$e  of  safety  precautions, 
correct  methods,  and  general  appearance  of  the  finished  job. 

I.      Tools  and  equipment 

(NOTE:  Lavatory  installation  is  included  in  Unit  IV.) 

A.  Lavatory  faucet  with  pop-up  drain 

B.  Lavatory 

C.  Putty 

D.  8"  adjustable  wrench 

E.  Spanner  wrench 

F.  10"adjustable  pliers 

G.  Pip^  dope 

H.  Plug  wrench 

I.  Clean  wiping  cloth 

J.    Cloth  or  plastic  for  floor  protection 
II.  Procedure 

A.  Gather  all  tools  and  equipmeat  and  carry  to  work  site 
.(^OTE:  Provide  floor  protection.) 

B.  Remove  faucet  and  drain  from  box  and  check  for  missing  parts 

C.  Remove  lavatory  from  carton  and  check  for  damage 
0.    Remove  shank  nuts,  washers,  and  gasket 

E.  Place  putty  under  faucet  escutcheon 

F.  Replace  rubber  or  plastic  gasket 

G.  Insert  faucet  valve  shanks  through  lavatory  holes 

H.  press  down  tightly 

f 


r. 
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JOB  SHEET  #3 


I. 
j. 

K. 

L 


M. 

I 

N. 
0. 
P. 


Place  metal  washers  and  locknuts  on  shanks 
Pull  tight  with  spanner  wrench 

(NOTE:  Check  to  be  sure  that  the  faucet  is  straight  on  the  lavatory.) 
Disassemble  drain  plug 

Place  a  bead  of  putty  under  drain  lip  (Figure  1) 


Place  drain  plug  in  sink  outlet  ' 

(CAUTION:  China  lavatories  can  break  easily;  use  care  whan  installing 
drains  and  faucets.) 

Slip  rubber  gasket  onto  the  lower  end 

Place  the  metal  washer  and  nut  behind  the  rubber  gasket 

Pull  tightly  with  the  spud  wrench  (Figure  2) 

(NOTE:  Hold  the  drain  plug  in  place  with  a  plug  wrench.) 


Screw  the  drain  body  onto  the  drain  plug 

(NOTE;  The  drain  body  side-outlet  must  face  the  rear  of  thi  lavatory.) 


FIGURE2 


JOB  SHEET  #3 

R.   Screw  the  tail  piece  into  the  drain  body 

S.    insert  the  drain  plunger  through  the  faucet  body 

T.    Connect  to  the  lever  assembly  bar  (Figurd  3) 


FIGURE  3. 


Drain  Plunger: 


Assembly  Bai*, 


U.  Secure  lever  rod  in  assembly  bar  using  lever  rod  clip 
V.    Insert  rod  into  drain  body  (Figure  4) 


FIGURE  4 


^  Assembly  Barj 
Clipl 


Lever  Rod! 


W.    Tighten  rod  nut 

X.    Slip  assembly  bar  up  onto  the  drain  plunger 
(NOTE:  Do  not  tighten  locl<  screw,) 


Y.    Determine  approximate  location  of  rod-bar  connection  and  malce  the  con- 
nection 

Z.    Tighten  locl<  screw  on  assembly  bar 
AA.  Check  pop-up  drain  for  correct  action 
(NOTE:  Lift  drain  plunger  up  and  down.) 
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'  JOB  SHEET  #3 

BB.  Pull  lever  rod  ail  the  way  down 

CC.  Loosen  assembly  bar  lock  screw  .  ^ 

DD.  Raise  drain  plunger  about  1/8"  inch  ^ 

EE.  Tighten  lock  screw 

(NOTE:  The  drain  plunger.handle  should  not  touch  the  faucet  body  when 
pressed  down.) 

FP.  Install  the  lavatory 

(NOTE:  See  Unit  iV,  Fixture  and  Appliance  Installation.) 

GG.  Put  all  tools  away 

HH.  Clean  up  area 

1 1.    Check  with  instructor  for  evaluation  of  job 


89. 


WATER  VALVES  AND  FAUCETS 
UNIT  11 


JOB  SHEET  #4..DISASSEMBUE  AND  REASSEMBLE  A  SINGLE  LEVER 

'   KITCHEN  SINK  FAUCET 


(NOTE:  The  Moen  "Chateau"  is  illustrateci  here.) 


EVALUATION-Glven  access  to  tools  and  equipment,  disassernble'and 
reassemble  a  single  lever  kitchen  faucet.  Instructor  evaluation  will  Include 
care  in  handling  chrome  finished  parts,  care  in  handling  delicate  parts  of  the 
faucet,  ability  to  follow  directions,  and  the  ability  to  use  bench  tools  proper- : 
ly- 


Tools  and  equipment  ^ 

A.  Single.fever  kitchen  sink  faucet 

B.  Phillips  head  screwdrivers 

C.  Straight  head  screwdrivers 

D.  Pair  combination  pliers 

E.  8"  Adjustable  wrench 

F.  Wiping  cloih 
Procedure 

(NOTE:  Refer  to  Figure  1.) 

FIGURE  1| 
Handle  Cai 

Handle  Screw 


Handle  Body_^^  i 


Retainer  Mut' 
Grooved  Sleeve~-<^^ 


9"  Spout 


Red  Flat 
on'  Stem 


Ears 


Body 


Spacer  Ring 


Valve  Cartridge 


-^Retainer  Clip 


sSpout  Seal  Kit 
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JOB  SHEET  #4 


Oiaswmble 


1.  Turn  "off"  both  hot  and  cold  water  supples 

2.  Pull  handle  cap  UP  and  off 
(NOTE:  It  snaps  into  place.) 

3.  Remove  thehandle  screw 

4.  Lift  and  tilt  handle  and  handle  body  off  (Figure  2) 


FIGURE  21 


•L 


5.  Remove  retainer  nut  and  lift  pff  grooved  sleeve 

6.  Lift  and  twist  spout  off 

7.  Pry  out  retainer  clip  with  scrjewdrlver  (Figure  3) 

m 

■*  FIGURES. 


"1 


praitp  cartridge  stem  with  pliers  and  lift  cartridge  out  (Figure  4) 


FIGURE4 


Stem 


9.   Flush  supply  lines  by  turning  on  the  hot  and  cold  water  supplies 
slowly 
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JOB  SHEET  #4 


Reassemble 

1.  With  cartridge  stem  UP,  insert  and  push  down  cartridge  by  its  ears. 
•  (Figure  5)  •  .  . 


FIGURES' 


2.  Turn  cartridge  ears  to  front  and  back  as  shown  (Figure  6) 


FIGURES 


31  Turn^red  (notched)  flat  of  cartridge  stem  toward  sink  . «- . 

4.  .Replace  clip  all  the  way 

5.  Replace  spout  « 

» 

(NOTE:  Push  ^wn  until  it  "nearly  touches  the  faucet  escutcheon.) 

6.  Place  grooved  sleeve  on  top  of  body  and  screw  on  retainer  nuj^ 
(NOTE:  Tighten  snugly  but  be  careful  not  to  cross  thread.) 

7.  Press  cartridge  stem  down 

8.  Holding  handle  UP,  Hook  ring  in  handle  housihg  into  groove  on  sleeve 
(Figure  7)  ' 

-■f.S3URE7    -  i  ■ 

9.  Swing  handle  back  and  forth  until  it  drops  into  place 
1 0.  Replace  handle  screw  and  tighten  securely 


JOB  SHEET  #4 

1 1 .  Push  handle  cap  down  until  It  snaps  into  place 

1 2.  Check  with  instructpr  for  evaluation  of  job 

13.  Clean  up  the  area  and  retunfi  all  tools  and  equipment 


WATER  VALVES  AND  FAUCETS 
UNIT  II 


NAME 
TEST 


Match  the  terms  on  the  right  to  the  correct  definitions  or  descriptions. 


_a.  A  mechanical  device  which  regulates  the 
flowof  liquid  in  a  pipe 

_b.  A  fixture  used  for  drawing  liquid  from  a 
pipe 

^c.  A  valve  which  has  a  drain  plug  on  the  dis- 
charge side  and  is  used  as  a  cut-off  valve 

_d.  The  distance  between  valve  shanks  on  a 
sink  and  lavatory  faucet 

e.  Bath  i...ci  shower  faucet  used  to  change 
flow  from  tub  filler  to  shower  head  or  in  the 
reverse  dl  Paction 

_f.  Chromed  metal  shield  over  valve  body  of 
faucets  used  to  give  the  faucet  an  attractive 
appearance 


Identify  three  types  or  valves. 


1.  Faucet 

2.  Diverter 

3.  Escutcheon 

4.  Spread 

5.  Valve 

6.  Stop  and  waste, 
valve 


a. 


b. 


Match  the  parts  of  a  valve  on  the  right  to  the  correct  locations. 


e. 


■SSI 

1 .  Stem 

2.  Disc  holder 

3.  Packing  gland 

4.  Disc  retaining  nut 

5.  Wheel  nut 

6.  Union  bonnet . 

7.  Screw  (Rising  stem) 

8.  Packing . 

9.  Wheel 
h.po.  Body 
'  1 1 .  Composition  Utkr 

12.  Packing  nut 


1 
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WATER  VALVES  AND  FAUCET^: 
UNIT  II 


ANSWERS  TO  TEST 


1. 

•  • 

5 

b. 

1 

■■ 

c. 

6 

d. 

4 

e. 

2 

f. 

3 

2. 

a. 

Gate  valve 

b. 

Glob,,  valve 

c. 

Check  valve 

3. 

a. 

1  g. 

3 

b. 

7  h. 

12 

c. 

11                ■  i. 

8 

d. 

4  j. 

6 

e. 

5  k. 

2 

f. 

9  1. 

10 

4. 

a. 

Dual  control  "Two  compression  valves 

b. 

Single  control-Rotating  ball  valve 

c. 

Dual  control-Non-compression  valve  , 

d. 

*;ingle  control-Rotating  cylinder  valve 

it 


5.  Should  include  at  least  four  of  the  following  features  for  each  type  of  faucet: 
a.     Kitchen  sink  faucet 

1 )  Swing  spout  (deck  or  wall  mount) 

2)  Spray 

3)  Hot  and  cold  water  valves 
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A  V     DRAINAGE  CONNECTIONS 

^  ..  .    UNIT  111 

UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  be  able  match  terms  associated  with 
drainage  connections  to  definitions  or  descriptions,  identify  various  drainage  connections, 
and  demonstrate  the  ability  to  install  various  drainage ^nnections.  This  knowledge  will  be 
evidenced  by  correctly  performing  the  procedures  outlined  on  the  job  sheets  and  by  scoring 
85  percent  on  the  unit  test. 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  associated  with  drainage  connections  to  the  correct  definitions 
or  descriptions. 

2.  identify  various  drainage  connections  used  in  residential  plumbing. 

3.  List  four  ways  a  trap  can  lose  its  seal. 

4.  Demonstrate  the  ability  to: 

a.  Install  a  cast  iron  water  closet  flange. 

b.  Install  a  plastic  water  closet  flange. 

c.  Install  a  brass  to  copper  pipe  water  closet  flange. 

d.  Install  a  lavatory  trap. 

e.  Install  a  kitchen  sink  trap. 

f.  Install  a  brass  to  lead  pipe  water  closet  flange. 


o 
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DRAINAGE  CONNECTIONS 
UNITIII 


SUGGESTED  ACTIVITIES 

I.  Instructor: 

A.  Provide  itudent  with  abjective  iheet. 

B.  Provide  studertts  with  information  and  job  sheets. 

C.  Make  transparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  sheet. 

» 

F.  Oenwnstrate  and  d  iscuss  the  procedures  outlined  in  the  job  sheets. 


N  ■  G.    Give  test. 

f:  ■ 


U.  Student: 

A.  Read  objective  sheet* 

B.  Study  information  sheet. 

C.  Complete  job  sheets. 
0.    Take  test. 

INSTRUCTIONAL  MATERIALS 
I.      Included  in  this  unit: 

A.  Objective  sheet 

B.  Information  sheet 

C.  Transparency  masters 

1,  TM  1-Types  of  Drainage  Connections 

2,  TM  2*-Tvpes  of  Drainage  Connections  (Continued) 

3,  TM  3-'Loss  of  Trap  Seal 
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0.   Job  sheets 

1.  Job  Sheet  #1»lnstell  a  Cast  Iron  Water  Closet  Flange 

2.  Job  Sheet  #2- Install  a  Plastic  Water  Closet  Flange 

3.  Job  Sheet  #3- Install  a  Brass  to  Copper  Pipe  Water  Closet  Flange 

4.  Job  Sheet  #4- install  a  Lavatory  Trap 

5.  Job  Sheet  #5"lnstall  a  Kitchen  Sink  Trap 

6.  Job  Sheet  #6-lnstall  a  Brass  to  Lead  Pipe  Water  Closet  Flange 

E.  Test  • 

F.  Answers  to  test 
References 

A.  Blankenbaker,  E.  Keith.  Modern  Plumbing.  South  Holland,  IL:  Goodheart- 
.  _Aiyillcox.  1978.    - 

B,  Naval  Training  Command:  Rate  Training  Manual,  Utilitiesmah  3  and  2.  Wash- 
ington. DC:  U.  S.  Government  Printing  Office,  4973. 
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DRAINAGE  CONNECTIONS 
UNIT  III 

INFORMATION  SHE6T 

Terms  and  definitions 

A.    Basket  strainer~A  recessed  strainer  fitting  Into  the  drain  outlet  of  a  sink 

♦  J-- 

6.    Capillary  attraction-Movement  of  liquid  upwad  through  cellu[^  structure 
of  fibrous  strands  or  through  structure  of  other  solids 

C.  Evaporation- Loss  of  water  {especially  in  a  drainage  trap)  to  the  atmosphere 

D.  O-ring- Rubber  seal  used  around  stems  of  some  valves  to  prevent  watec 
from  leaking  out 

E.  Plumber's  putty-A  soft  prepared  mixture  used  to- seal  sink  rims,  drain 
outlets,  and  other  places  where  a  sealant  is  needed 

F.  Seal  of  a  trap-Depth  of  water  held  in  a  trap  under  Rormai  operating 
conditions 

Types  of  drainage  connections  (Transparencies  1  and  2) 

A.  Water  closet  flanges 

1.  Cast  iron 

2.  PVC  '  .  ^ 

I 

3.  Brass 

(NOTE:  Brass  water  closet  flanges  are  used  for  either  copper  or  lead.) 

B.  Kitchen  sink  traps  and  wastes 

1.  Single  sink/vanity 

2.  Double  well  continuous  waste 

a.  End  outlet 

b.  Center  outlet 

3.  Single  was|e  -  2  traps 


INFORMATION  SHEET 


C.    Lavatory  traps 

1.  P-trap 

2.  S-trap 

(NOTE:  An  S*trap  is  Illegal  according  to  most  state  and  local  codes.) 
Loss  of  trap  seals  (Transparency  3) 

A.  Evaporation 

(NOTE;  This  is  usually  due  to  fixture  nqtjbeing  used  for  long  periods  of 
time.) 

B.  Capillary  attraction  /; 

(NOTE:  This  is  usually  due  to  string  or  other  substances  being  caught 
in  the  trap.) 

C.  Siphonage  i 

(NOTE:  This  is  usually  due  to  improper  arrangement  of  trap  and  wiste 
piping  causing  htgh  velocity  of  drain  water.)  j 

0.  Leaks 

(NOTE;  This  is  usually  due  to  a  cracked  trap  or  loose  or  decayed  cleanout 
washer.) 

E.    Back  pressure 

(NOTE:  This  is  usually  caused  by  poor  venting  of  fixtures.) 


I       •  • 

Types  Of  Drainage  Connections 


Trap 


Water  Closet  Flanges 


PVC 


Lavatory  Traps 


:'S"  Trap 

(Note:  The  "S"  Trap  is 
illegal  in  most  states). 


Brass 
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Types^OfJIram 

^  (Continued) 
Kitchen  Sink  Traps  And  Wastes 


Single  Sink/Vanity 


Slngje,  Waste-2  Traps 


11/2"  Sink  Waste  Slip  Joint  2  Part-Center  Outlet  > 
(Specify  Centerline  Distance  between  Sink  Outlets) 


Double  Sink  Continuous  Waste  Center  Outlet 


Continuous  Waste  End  Outlet 
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Loss  Of  Trap  Seal 


7.! 

I 

I. 


H  "S-'Trap 


/ 
\ 


Loss  of  trap  seal 
by  stphonage 


Cracked  Trap 

"P"/Trap; 


String  or  Rag 


Loss  of  trap  seal  by  capMlary  action. 


Evaporation 


Fixture  allowed  to  stand  unused' 
for  long  periods  of  tinje.  \ 


I 


Open  Vent 

Second  Flour 
Fixture^ 


\ 


M  t  // 


I 


IS 


This  Fixture  not  vented  ^ 

Turbulent  Water 
at  Base  of  Stack 


Soil  Stack 

Second  Floor 
Fixture  Disch<krge . 

(Air  Wat^r  Mixture) 


3  ; 
Building  Drain 


Loss  of  trap  seal  as  a  result  of  back  pressure. 
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DRAINAGE  CONNECTIONS 
UNIT  III 


JOB  SHEET  #1-INSTALL  A  CAST  IRON  WATER  CLOSET  FLANGE 


EVALUATION-Given  access  to  tools,  equipment,  and  materials,  install  a  cast 
iron  water  closet  ffange.  Evaluation  will  include  use  of  correct  methods,  safety 
precautions,  and  general  appearance  of  the  job. 


I.      Tools  and  equipment 

A.  Cast  iron  water  closet  flange 

B.  Stub  of  4"  cast  iron  pipe 

(NOTE:  Secure  pipe  in  position  to  receive  flange.  Top  of  pipe  should  bP  even 
with  or  slightly  below  finished  floor  level.) 

C.  .Caulking  tools  and  equipment 

1 .  Furnace  and  propane  tank 

2.  Yarning  iron 

3.  Packing  iron 

4.  Caulking  irons 

5.  Flooring  iron 

6.  Lead  pot 

7.  Ladle 

8.  Oakum 

9.  Lead 
10.  Hammer 

D.  Clean  cloth 

E.  Safety  glasses 
il.  Procedure 

A.    Gather  all  the  tools  and  equipment  and  carry  to  the  job  site 

(NOTE:  Instructor  should  emphasize  safety  precautions  while  working 
with  Inad.) 
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JOB  SHEET  #1 

B.  Set  up  the  propane  tank  and  furnace  in  a  safe  place  near  the  job 

C.  Put  on  safety  glasses 

0.    Place  lead  pot  on  furnace  and  light  furnace 

(NOTE:  Cut  up  manageable  pieces  of  lead  with  flooring  chisel  and  place 
in  lead  pot.) 

E.  Cut  several  strands  of  oakunn  into  workable  lengths,  27  "-30" 

F.  Clean  floor  around  water  closet  drainpipe 

G.  Place  water  closet  flange  on  pipe  and  line  up  holes  (Figure  1 ) 
(NOTE:  Flarges  are  available  in  various  depths.) 

FIGURE  1  I 

Rear  Wall 


Parallel  with  Wall 
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H.  Place  the  ladle  on  the  furnace  to  warm  up 

I.  Yarn  the  oakum  into  the  fitting  and  tighten  with  the  packing  iron 
(NOTE:  Allow  1  "  for  lead.) 

J.     Pour  lead,  in  one  pour,  into  fitting 

(CAUTION:  Fitting  and  oakum  must  be  dry  to  avoid  steam  explosion. 
K.     Return  extra  lead  to  pot  and  shut  off  furnace 

9i 
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JOB  SHEET  #1 

L.    Caulk  lead  Into  the  fitting  using  inside  and  outside  irons  (Figure  2) 

(NOTE:  Throughout  the  whole  process,  keep  the  flange  in  line.) 
FIGURE  2  ' 


0 


M.    Install  the  water  closet 

(NOTE:  Refer  to  Unit  IV,  Fixtures  and  Appliance  Installation.) 
N.    Put  all  tools  and  equipment  away 

(CAUTION:  Use  care  in  handling  hot  furnace  and  lead  pot.) 
0.    Clean  up  the  work  site 
P.    Check  \A  *'       rijctor  for  evaluation  of  job 
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DRAINAGE  CONNECTIONS 
UNIT  III 


JOB  SHEET  #2"INSTALL  A  PLASTIC  WATER  CLOSET  FLANGE 


EVALUATION-Given  access  to  tools,  equipment,  and  materials,  install  a  plastic 
water  closet  flange.  Evaluation  will  include  use  of  correct  methods,  safety  pre- 
cautions  used,  and  general  appearance  of  the  job. 


Tools  and  equipment 

A.  Plastic  closet  flange 

B.  Available  stub  of  3"  plastic  P.V.C. 

(NOTE:  Stub  should  be  roughed-in  at  the  correct  height  to  talce  the 
adapter.) 

C.  P.V.C.  cleaner  with  brush 

» 

D.  P.V.C.  solvent  cement  with  brush 

E.  6'  rule 

F.  iVIedium  size  screwdriver 

G.  4  #8  -         wood  screws 

H.  Hand  drilling  machine  and  1/8"  drill 
Procedure 

A.  Gather  all  the  tools  and  equipment  and  carry  to  the  job  site 

B.  Measure  closet  flange  to  be  sure  it  will  fit  flush  on  the  finished  floor  (Figure 
1) 

(NOTE:  Holes  should  be  cut  to  allow  flange  to  be  secured  to  floor  with 
screws.) 


FIGURE  1 


JOB  SHEET  #2 

C.    Clean  pipe  and  flange  with  the  cleaner 

(NOTE:  Clean  only  those  parts  to  be  cemented.) 

0.    Apply  cement  to  pipe  and  closet  flange 

(NOTE:  This  part  of  job  must  be  done  quickly  because  the  cement  hard- 
ens in  a  few  seconds.)  |- 

1 

E.    Quickly  push  the  flange  into  the  pipe  and  twist  to  line  up  closet  bolt  holes 
(Figure  2) 

(NOTE:  Make  sure  flange  rests  on  floor.)  > 
FIGURE  2 


Wall 


Parallel  with  Wall.  ! 


F.  Drill  holes  into  floor  and  screw  flange  to  floor 

G.  Put  tools  and  equipment  away  and  clean  up  the  area 

H.  Check  with  instructor  for  evaluation  of  job 
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DRAINAGE  CONNECTIONS 
UNIT  III 


JOB  SHEET  #3"INSTALL  A  BRASS  TO  COPPER  PIPE  WATER  CLOSET  FLANGE 


EVALUATION-  Given  access  to  tools,  equipment,  and  materials,  install  a  copper 
water  closet  flange.  Evaluation  will  include  use  of  correct  methods,  safety  pre- 
cautions, and  general  appearance  of  the  job. 


L      Tools  and  equipment 

A.  Closet  flange 

■  •'■  ■•  'I  ■. 

  ^  ,  -'J 

B.  Torch  and  tank  outfit 
C  Striker 

D.  Solder 

E.  Flux  with  brush 

F.  Sandcloth 

G.  Clean  cloth 

H.  Hand  drilling  machine  and  1/8"  drill 

I.  Four  #8  1  1/2"  wood  screws 
J.  Screwdriver  (medium  size) 
K,  Round  file 

L  Fire  extinguisher 

M.  Safety  glasses  ^ 
IL  Procedure 

A.  Gatner  all  tools  and  equipment  and  C3»'ry  to  the  job  site 

B.  Clean  the  pipe  and  flange  with  sandcloth 


(NOTE:  Clean  only  those  parts  to  be  soldered,) 


JOB  SHEET  #3 


• 
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C.    Apply  flux  to  parts  to  be  soldered 

(NOTE:  Copper  drainpipe  should  have  been  roughed  In  to  provide  correct 
height  of  pipe.  See  Figure  1.)  p|gpgg 

-— 1  Finish  Floor 


FIGURE  1 


Drain  Pipe 


D.    Place  flange  on  pipe  and  line  up  the  closet  bolt  holes  (Figure  2} 
FIGURE2 


Rear  Wall 


Parallel  with  Wall 


E.  Put  on  safety  glasses 

F.  Drill  holes  into  floor  and  screw  flange  to  floor 

G.  Light  and  adjust  the  torch 

H.  Apply  heat  and  solder  the  flange  and  pipe  from  the  inside  ^ 

(CAUTION:  This  situation  is  a  potential  fire  hazard;  keep  fire  extinguisher 
handy.) 

I.  With  a  round  file,  remove  aoy  burrs  on  the  pipe 

J.     Put  ail  tools  and  equipment  away  and  clean  up  the  area 
K.    Check  with  instructor  for  evaluation  of  job 
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DR'\INAGE  CONNECTIONS 
UNIT  III 


■» 


JOB  SHEET  #4..|NSTALL  A  LAVATORY  TRAP 


EVALUATION-Given  access  to  tools,  equipment,  and  materials,  install  a  lavatory 
trap.  Instructor's  evaluation  will  include  use  of  safety  precautions,  correct  methods 
used,  accuracy  of  measurements,  and  general  appearance.  Trap  should  not  leak 
when  tested.  • 

(NOTE:  Lavatory  should  be  hung  on  the  wall  with  faucet  and  drain  installed-See  Unit 
IV,  Fixture  and  Appliance  Installation.) 

I.  Tools  and  equipment 
(NOTE:  Refer  to  local  code.) 

A.  1  1/2"  chromed  brass  P  trap  with  deep  escutcheon 

B.  Lavatory  with  pop-up  drain  installed 

C.  1  1/2"  X  1  1/4"  slip  nut  with  washer 

D.  6'  rule  or  steel  tape 

E.  2"  tubing  cutters 

F.  Spud  wrench  or  all-purpose  wrench 

G.  Pipe  compound 

H.  1  1/2"  P.V.C.  straight  male  -dapter 

II.  Procedure 

A.  Gather  all  tools  and  equipment  and  carry  to  job  site 

B.  Open  trap  carton  and  inspect  for  missing  parts 

C.  Place  1  1/4"  x  1  1/2"  slip  nut  and  washer  on  lavatory  drain  tailpiece  (Figure 


1) 


FIGURE  1 


/  \ 
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JOB  SHEET  #4 

Place  a  small  amount  of  pipe  compound  on  the  "J  Bend"  threads  and 
attach  "J  Bend"  to  tailpiece  slip  nut  (Figure  2) 

FIGURE  2  ' 


Cut  off  P.V.C.  drainpipe  close  to  wall  and  cement  on  the  male  adapter 
(Figures) 

FIGURE  3 


0 


Adapter 


JOB  SHEET  #4 


Measure  the  distance  from  the  "J  Bend"  to  the  P.V.C.  adapter  and  cut 
the  trap  discharge  tube  2"  longer  than  that  measurement  (Figure  4) 


FIGURE4i 


2"  into  Adapter 


Apply  pipe  compound  to  P.V.C.  adapter  and  make  final  connections  (Figure 
5) 

(NOTE:  Make  sure  escutcheon,  slip  nuts  and  washers  are  in  proper  order. 
Check  local  codes.) 

Adapter:  

FIGURES, 

Metal  Ring  \  \ 


Washer . 


fe:^  Escutcheon 


Slip  Joint  Nut 


P  Trap 


Ask  instructor  for  approval  of  job 

Put  tools  and  equipment  away  and  clean  up  the  area 


DRAINAGE  CONNECTIONS 
UNIT  III 


JOB  SHEET  #5--INSTALL  A  KITCHEN  SINK  TRAP 


EVALUATION-Given  access  to  tools,  equipment,  and  materials,  install  a  kitchen 
sink  trap,  Instructors  evaliiation  will  include  Mse  of  safety  precautions,  cor- 
rect  methods  used,  accuracy  of  measurements,  and  general  appearance.  Trap 
should  not  leak  when  tested. 


(NOTE:  Faucet,  baisket  strainer,  and  sink  should  already  be  installed.) 
I.      Tools  and  equipment 


(NOTE:  The  length  is  to  be  determined  by  instructor.) 

D.  2"  tubing  cutters 

E.  Spud  wrench  or  all-purpose  wrench 

F.  Pipe  dope  .  ^ 
IL  Procedure 

A.  Gather  all  tools  and  equipment  and  carry  to  the  job  site 

B.  Take  the  continuous  waste  out  of  the  carton  and  check  for  missing  parts 


C.  Placing  washers  on  top  of  flanges,  connect  tailpieces  to  basket  strainers 
(NOTE:  Slip  nuts  should  be  provided  on  the  strainers  ) 

D.  Assemble  (hand  tight)  trap  and  insert  in  waste  pipe  drain  (Figure  1 ) 
FIGURE  1  -11 


\ 


1  1/2"  tubular  P  trap 


A 


1  1/2"  continuous  waste 


2-1  1/2"  tailpieces 


i 
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J0BSH£ET#5 


E.    Connect  (hand  tight)  continuous  waste  T  to  tailpiece  nearest  the  trap  (Figure 
2) 

FIGURE  2  , 


F.    Connect  (hand  tight)  continuous  waste  extension  drain  to  other  tailpiece 
(Figures) 

figures' 


G.    Mark  extension  piece  lo  fit  T  socket  and  cut  with  tubing  cutters 
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JOB  SHEET  #5 


H.    Place  small  amount  of  pipe  dope  on  continuous  waste  tailpiece  and  screw 
into  bottom  of  "T"  (Figure  4) 

FfGURE4 


Threaded  Tailpiece 


I.     Swing  trap  around  to  connect  tailpiece,  but  do  not  connect 

(NOTE:  Measure  length  of  tailpiece  needed  to  make  trap  connection.  Sink 
tailpieces  may  need  to  be  shortened.) 

J.     Cut  trap  to  correct  length 

(NOTE:  Line  up  cutter  on  tube  carefully  or  the  cutting  wheel  v^ill  "track" 
out  spiral  grooves.) 

K.    Remove  trap  and  continuous  waste  and  disa^emble 

L.    Apply  small  amount  of  pipe  dope  to  all  threaded  parts  and  reassemble 

M.    Place  continuous  waste  on  sink  tailpieces  and  connect  using  slip  nuts,  and 
washers 

N.    Connect  trap  to  continuous  waste  tqilpiece  (Figure  5) 


FIGURES 


0.  Connect  trap  to  waste  pipe  drain 
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DRAINAGE  CONNECTIONS 
UNIT  III 


JOB  SHEET  #6"INSTALL  A  BRASS  TO  LEAD  PIPE  WATER  CLOSET  FLANGE 


EVALUATION:  Given  access  to  tools,  equipment,  and  materials,  install  a  brass 
closet  flange  for  a  lead  soil  pipe  connection.  Evaluation  will  include  use  of  correct 
methods,  safety  precautions  used,  and  general  appearance  of  the  job. 


Tools  and  equipment 

A.  Closet  flange  '  ' 

B.  Torch  and  tank  outfit 

C.  Striker  •  '  ■ 

D.  Solder 

♦  ■  . 

E.  ^    Flux  and  brush  •  i-. 

Sand  cloth  .  V 

..  •'  *■  - 

G.  Clean  cloth 

H.  Hand  drilling  machine  and  1/8"  drill 

I.  .Four  #8  ■  1  1/2"  wood  screws  ./ 
J.  Medium  screwdriver 

K.  Round  file 

L.  Ball  peen  hammer 

M. "  Hacksaw 

N.  Tin  snips- 

0.  Pocket  knife 

P.  Safety  glasses 

Q.  Fire  extinguisher 


JOB  SHEET  #6 


Procedure 

(NOTE:  Wear  safety  glasses  for  soldering  jobs.) 

s 

.  A.    Gather  all  tools  and  equipment ^nd  carry  to  the  job  site 

B.  Clean  the  pipe  flange  with  sandcloth 
(NOTE:  Clean  only,  that  part  to  be  spidered.) 

C.  Place  flange  over  pipe  and  line  up  the  closet  bolt  holes  (Figure  1) 
FIGURE  1  \ 


D.  Drill  holes  through  screw  holes  into  floor 

E.  Screw  flange  to  floor  using  screwdriver  and  wood  screws 

F.  Using  a  hacksaw,  cut  the  lead  pipe  off  just  above  the  floor 

G.  With  the  ball  peen  hammer,  peen  lead  pipe  over  to  mraet  the  brass  flange 
(NOTE:  if  necessary,  trim  the  lead  pipe  with  the  tin  snips.) 

H.  Clean  the  edge  of  the  lead  pipe  with  a  pocl<et  knife  or  scraper  to  prepare  thg 
surface  for  soldering 

(NOTE:  The  edge  of  the  lead  pipe  should  line  up  with  the  ring  of  the 
flange  to  be  soldered.) 

I.  Apply  flux  to  the  flange  and  lead  pipe 

(NOTE;  Apply  only  to  that  portion    Nich  is  lo  be  soldered.) 


/ 


JOB  SHEET  #6 


J.     Solder  the  connection  being  careful  to  apply  the  flame  only  to  the  brass 

flange  and  not  the  lead  pipe  , 

/ 

(CAUTION:  This  job  is^a  potential  fire  hazard;  keop  fire  extinguisher 
handy.) 

K.    Wipe  the  soldered  connection  to  remove  excess  flux  and,  if  necessary, 
smooth  the  edge  of  the  lead  pipe 

L    Check  with  instructor  for  evaluation  of  job 

M.    Clean  up  the  area  and  return  all  tools  and  equipment 


t 
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DRAINAGE  CONNECTIONS 
UNIT  III 

NAME 


TEST 

1.  Match  the  terms  on  the  right  to  the  correct  definitions  or  descriptions. 


a. 

A  recessed  strainer  fitting  into  the  drain 

1, 

Plumber  s  putty 

outlet  of  a  sink 

2. 

Evaporation 

b. 

Movement  of  liquid  upward  through  cellu* 

lar  structure  of  fibrous  strands  or  through 

3. 

Basket 

structure  of  other  solids 

strainer 

c. 

Loss  of  water  (especially  in  a  drainage  trap)  to 

4. 

Seal  of 

the  atmosphere 

a  trap 

d. 

Rubber  seal  used  around  stems  of  some 

5. 

Capillary 

valves  to  prevent  v/ater  from  leaking  out 

attraction 

A  soft  prepared  mixture  used  to  seal  sink 

6. 

0-ring 

rims,  drain  outlets,  and  other  places  whe^''^  a 
sealant  is  needed 


f.  Depth  of  water  held  in  a  trap  under  normal 
operating  conditions 

2.  Identify  various  drainage  connections  used  in  residential  plumbing. 


4.  Demonstrate  the  ability  to: 

a.  •  Install  a  cast  iron  water  closet  flange. 

b.  Install  a  plastic  water  closet  flange. 

c.  Install  a  brass  to  copper  pipe  water  closet  flange. 

d.  Install  a  lavatory  trap. 

e.  Install  a  kitchen  sink  trap. 

f.  Install  a  brass  to  lead  pipe  water  closet  flange. 


(NOTE:  If  these  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 
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DRAINAGE  CONNECTIONS 
UNIT  III 


ANSWERS  TO  TEST 


a. 

3 

b. 

5 

c. 

2 

d. 

6 

1 

f. 

4 

a. 

Cast  iron  water  closet  flanas 

II  Wl  1    VvO«VI     MiWWw*    1  iWI  IMW 

D\/^   \mi^^Am  fl*m#*IA 

rvu  WoiBi  ClOsei  Tiange 

c 

Brass  water  closet  flange 

d. 

P  trap 

Single  sink/vanity 

f. 

Continuous  waste-end  outlet 

g- 

Continuous  waste-center  outlet 

h. 

"S"  Trap 

i. 

Single  waste  -2  traps 

Any 

four  of  the  following: 

a. 

Evaporation 

b. 

Capillary  attraction  ^ 

c 

Siphonage 

d. 

Leaks 

e. 

Back  pressure 

Perforniance  skills  evaluated  to  the  aatisfactlQn  of  the  instructor. 
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FIXTURES  AND  APPLIANCES 
UNIT  IV 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  match  terms  associated  with 
fixtures  and  appliances,  identify  various  types  of  fixtures  and  appliances,  and  select  true 
statements  about  construction  methods  and  materials.  The  student  should  also  be  able  to 
match  specific  fixtures  and  appliances  with  their  correct  installation  requirements  and  install 
fixtures  and  appliances.  This  knowledge  will  be  evidenced  by  correctly  performing  the 
procedures  outlined  in  the  job  sheets  and  by  scoring  85  percent  on  the  unit  test. 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  associated  with  fixtures  and  appliances  to  the  correct  definitions. 

2.  identify  the  common  fixtures  and  appliances  used  in  residential  plumbing. 

3.  Match  fixtures  and  appliances  with  correct  installation  requirements. 

4.  Select  true  statements  about  the  construction  and  materials  used  in  the  manu- 
facture of  common  fixtures  and  appliances. 

5.  Demonstrate  the  ability  to: 

a.  Install  a  water  closet  (floor  mount). 

b.  Install  a  lavatory  (wall  hung  type). 

c.  Install  a  bathtub  (5'  recessed). 

d.  Install  shower  bath  accessories  in  a  ceramic  tile  bathroom. 

e.  Install  an  electric  water  heater. 

f.  Install  a  dishwasher. 

g.  Install  a  garbage  disposal  unit. 

h.  install  a  gas  water  heater. 
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FIXTURES  AND  APPLIANCES 
UNIT  IV 


SUGGESTED  ACTIVITIES 


T.  -=3  Student  with  objective  sheet. 
rr:  -=5r  student  with  information  and  job  sheets. 
.ss.«:  Transparencies. 

s  unit  and  specific  objectives, 
s?  information  sheets. 
^      sirate  and  discuss  the  procedures  outlined  in  the  job  sheets. 
i —  "slative  materia***  from  fixture  and  appliance  manufacturers. 

z^jzr.  a  field  trip  to  a  residential  construction  site  (coordinate  with 
ng  contractor). 


adjective  sheet. 

^formation  sheet. 
:  ^e  job  sheets. 

INSTRUCTIONAL  MATERIALS 
-  mis  unit: 
rr-k'e  sheet 
T^rion  sheet 


a  gency  masters 
V  1 -Water  Closets  -  Bidets 
\'  2- Lavatories 
/  3--Baths  and  Showers 
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4.  TM  4"Kitcher>Sinks 

5.  TM  5"G as  Water  Heater 

6.  TM  6-Electric  Water  Heater 

7.  TM  7-Garbage  Disposers,  Dishwashers,  Laundry  Trays 
0.    Job  sheets 

1.  Job  Sheet  #1-lnstall  a  Water  Closet  (Floor  Mount) 

2.  Job  Sheet  #2"lnstall  a  Lavatory  (Wall  Hung  Type) 

3.  Job  Sheet  #3- Install  a  Bathtub  (5'  recessed) 

4.  Job  Sheet  #4- Install  Shower  Bath  Accessories  in  a  Ceramic  Tile  Bath- 
room 

5.  Job  Sheet  #5  - Install  an  Electric  Water  Heater 

6.  Job  Sheet  #6- Install  a  Dishwasher 

7.  Job  Sl-eet  #7- Install  a  Garbage  Disposal  Unit 

8.  Job  Sheet  #8-  Install  a  Gas  Water  Heater 

E.  Test 

F.  Answers  to  test 

Reference-Blankenbaker,  E.  Keith.  Modern  Plumbing.  South  Holland.  IL:  Good- 
heart-  Willcox.  1978. 


Additional  refercnce-/4pyorenf/ce  Training  Presentation-Garbage  Disposers.  Train- 
ing Department,  In-Sink-Erator  Division,  Emerson  Electric  Co.,  Ohio  and 
21st  Streets,  Racine,  Wisconsin. 
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FIXTURES  AND  APPLIANCES 
UNIT  IV 


INFORMATION  SHEET 


Terms  and  definitions' 

A.  Plumbing  fixture-A  receptical  for  wastes  which  are  ultimately  discharged 
into  the  drainage  system 

B.  Plumbing  appliance-A  special  class  of  plumbing  fixture  intended  to  perform 
a  special  function 

C.  Backlng<-Wood  or  other  support  placed  hn  the  building  walls  to  which-, 
plumbing  fixtures  can  be  attached 

0.  Bathtub-Water  receptacle  shaped  to  facilitate  the  entire  body  for  bathing^ 

E.  Bidet-A  low  set  bowl  equipped  with  hot  and  cold  running  water  which 
is  used  especially  for  bathing  the  internal  and  external  genitals  and  posterior 
parts  of  the  body 

F.  Oishwasher-An  electric  appliance  for  washing  dishes 

G.  Drainage  fixture  unit  {DFU)"A  common  measure  of  the  probable  dis- 
charge into  the  drainage  system  by  various  types  of  a  plumbing  fixtures  on 
the  basis  of  one  OPU  being  equal  to  7.5  gallons  per  minute  of  discharge 

(NOTE:  The  drainage  fixture  unit  value  for  a  particular  fixture  depends  on 
its  volume  rate  of  drainage  discharge,  on  the  duration  of  a  single  drainage 
operation,  and  on  the  average  time  between  operations.) 

M.  Fixture  drain-The  drain  from  the  trap  of  a  fixture  to  the  junction  of  that 
drain  with  any  other  pipe 

1.  Fixture  supply-A  water  supoly  pipe  connecting  the  fixture  with  the  fixture 
branch  pipe 

J.  Fixture  branch-A  water  supply  pipe  between  the  fixture  supply  pipe  and  a 
water  distribution  pTpe 

K.  flood  level  rim-The  top  edge  of  ph'mbing  fixture  or  receptical  from  which 
the  water  overflows 

L.     Flush-To  wash  out  with  a  large  amount  of  water 

M,  Garbage  disposal--An  electric  grinding  device  used  with  water  to  grind 
food  wastes  and  discharge  these  wastes  into  the  drainage  system 


INFORMATION  SHEET 


N.    Half-bath"A  bathroom  containing  a  water  closet  and  lavatory 

0.  Kitchen  sInk-A  shallow  flat  bonom  fixture  that  is  used  in  the  Ititchen  for 
°    cleaning  dishes  and  in  the  preparation  of  certain  food 

P.  Laundry  tray--A  fixed  tub  installed  in  a  laundry  room  of  a  home;  it  is 
supplied  with  cold  and  hot  water  and  a  drain  connection,  and  is  used  for 
washing  cipthes  and  other  household  items 

0.  Uavatory-A  fixture  designed  for  washing  the  hands  and  face;  it  is  commonly 
found  in  bathrooms  and  restrooms 

R.  Three-quarter  bath--A  bathroom  containing  a  water  closet,  lavatory,  and  a 
shower  bath 

S.  Water  closet-A  water  flushed  plumbing  fixture  designed  to  receive  human 
excrement  directly  from  the  user  of  the  fixture 

(NOTE:  The  term  is  sometimes  used  to  describe  the  room  or  compartment 
in  which  the  fixture  is  located.) 

T.    Wall-hung- Refers  to  a  plumbing  fixture  which  is  supported  from  a  wall 

U.    Vanity-A  bathroom  fixture  consisting  of  a  lavatory  sat  into  or  onto  the  top 
<.  of  a  cupboard  or  cabinet 

V.  Full  bath--A  bathj-oom  containing  a  water  closet,  lavatory,  and  bathtub 
Fixtures  and  appliances  in  residential  plumbing 

A.  Water  closets  (Transparency  1 ) 

1 .  Floor-set  with  close-coupled  tank  and  bowl 

2.  One  piece  floor-set  tank  and  bowl  combination 

3.  Wall-hung  siphon  jet  with  close-coupled  tank  arui  bowl 

B.  Lavatories  (Transparency  2) 

1 .  Self  rimming  vanity  lavatory 

2.  Rim- type  vanity  lavatory  ^ 

3.  Under-counter  vanityHavatory 

4.  Wall-hung  lavatory 

C.  Baths  (Transparency  3) 

1 .  Recessed  bathtub 

2.  Bath-shcwer  modules 
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0.  Shower  baths  (Transparency  3) 

1.  Shower  enclosures 

2.  Shower  bases 

(NOTE:  Walls  are  built-in-  using  a  variety  of  materials.) 

E.  Bidets  (Transparency  1)  ' 

F.  Kitchen  sinks  (Transparency  4) 

1.  Self  rimming 

2.  Rim- type  ^: 

G.  Water  heaters  (Transparencies  5  and  6) 

1.  Gas 

2.  Electric 

H.  Garbage  disposers  (Transparency  7) 

1.  Dishwashers  (Transparency  7) 
J.     Laundry  trays  (Transparency  7) 

1.  Floor  model 

2.  WalUhung  model 

Installation  requirements  for  fixtures  and  appliances 
(NOTE:  Refer  to  local  codes.) 
A.    Water  closets 

1.  RatedateOFU 

2.  Requires  a  minimum  of  3"  for  drain  pipe 

3.  Requires  a  mimf^um  of  2"  for  vent  pipe 

4.  Has  trap  as  an  integral  part  of  the  fixture 

(NOTE:  The  trap  is  built  into  the  water  closet  and  needs  no  external 
additions.) 

5.  Has  a  built-in  flushing  device 

(NOTE:  The  built-in  flushing  device  needs  no  external  water  fitting,) 
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Lavatories 

1.  Rated  at  1  DFU  .  .. 

a. 

2.  Requires  a  minimum  of  1  1/4"  for  drain  pipe 

3.  Requires  a  minimum  of  1  1/4"  for  vent  pipe 

4.  Requires  a  trap  connection  to  the  waste  pipe 

5.  Requires  a  water  fitting  to  deliver  water  into  the  lavatory 
Bathtubs 

1.  Ratedat2  DFU 

2.  Requires  a  minimum  of  1  1/2"  for  drain  pipe 

3.  Requires  a  minimum  of  1  1/2"  for  vent  pipe 

4.  Requires  a  water  fitting  to  deliver  water  into  the  tub 

5.  Requires  a  trap  and  overflow  connection  to  the  waste  pipe 
Shower  baths  ^ 

1.   Rated  at  2  DFU 

2«  Requires  a  minimum  of  2*'  for  drain  pipe 

3.  Requires  a  minimum  of  1  1/2"  for  vent  pipe 

4.  Requires  a  trap  connection  to  the  waste  pipe 

5.  Requires  a  water  fitting  to  ctctliver  water  to  the  shower  bath 
Bidets 

1.  Rated  at  2  DFU 

2.  Requires  a  minimum  of  1  1/2"  for*drain  pipe 

3.  Requires  a  minimum  of  1  1/4"  for  vent  pipe 

4.  Requires  a  trap  connection  to  the  waste  pipe 

if 

5.  Requires  a  water  fitting  to  deliver  water  to  the  nozzle 

6.  Has  vacuum  breaker  on  water  supply 

9 , 
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,F.    Kitchen  sinks 

,1.  Ratedat2DFU 

2.  Requires  a  minimum  of  1  1/2"  for  drain  pipe 

3.  Requires  a  minimum  of  1  1/2"  for  vent  pipe  ^ 

I 

I 

4.  Requires  a  trap  connection  to  the  waste  pipe 

5.  Requires  a  water  fitting  to  deliver  water  to  the  sink 

G.  Water  heaters 

1.  Most  common  fuels  are  gas  and  electricity 

2.  Usually  constructed  to  heat  and  store  water 

3.  Usually  constructed  so  the  controls  operate  automatically 

H.  Gfjrbage  disposers  Ji9 

1.  Rated  at  2  OFU 

(NOTE:  This  figure  is  usually  not  added  to  the  unit  load  of  the  kitchen 
sink  piping.) 

2.  Usually  instalhsd  directly  below  kitchen  sink  in  place  of  the  basket, 
strainer 

3.  Requires  a  trap  connection  to  the  waste  pipe 

4.  Requires  kitchen  sink  water  supply  to  provide  adequate  flushing 
of  the  drain 

5.  Requires  electrical  connection 

I.  Dishwashers 

■  • 

1.  Ratedat2DFU 

2.  Requires  a  minimum  of  1  1/2'*  for  drain  pipe 

3.  Requires  a  minimum  of  i  1/4'*  for  vent  pipe 

4.  Most  dishv/ashers  use  a  built-in  pump  to  discharge  waste  water 

5.  iviost  dishwashers  nave  built-in  automatic  wa*,er  controllers 

6.  Requires  a  trap  connection  to  the  waste  pipe  or  disposer 
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J.     Laundry  trays 

1.  Rated  at  2  OFU 

2.  Requires  a  minimum  of  1  1/2"  drain  pipe 

3.  Requires  a  minimum  of  1  1/4"  vent  pipe 

4.  Requires  a  fitting  to  deliver  water  to  the  laundry  trays 

5.  Requires  a  trap  connection  to  the  v;aste  pipe 

Construction  and  materials  used  in  the  manufacture  of  fixtures  and  appli- 
ances 

A.  Water  closets 

1 .  Made  by  casting  clay,  flintstone  and  other  materials  which,  having  been 
comhinRH  in  a  semi-liquid  State,  are  poured  into  molds  to  produce 
vitrous  china 

(NOTE:  In  the  rough  stage,  the  water  closet  is  made  in  sections  due  to 
difficulty  of  casting  the  trap  and  flushing  compartments  in  one  piece.) 

2.  Water  closets  are  glazed  and  fired  in  a  kiln  at  high  heat  for  up  to  three 
days  to  ensure  strength  and  quality  of  finish 

3.  Water  closets  re  generally  made  in  two  sections-bowl  and  tanl< 

{NOTE:  Some  modeli  integrate  the  bowl  and  the  tank  into  one 
casting.) 

4.  Tanks  are  equipped  with  separately  installed  flushing  mechanisms 

NA/gtor  c!cs5t  se^ts  sr?  manufactured  in  onlors  to  matnh  thw  wstpr 
closet 

(NOTE:  Water  closet  seats  are  constructed  with  closed  front  for  resi- 
dential use  and  open  front  for  public  jse.) 

B.  Lavatories 

1.  Vitraous  china 

2.  Enameled  cast  iron 

3.  Enameled  pressed  sieel 

4.  Stainless  uteet  ' 

5.  Plastic 

6.  Fiberglass 
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Baths 

1.  Materials 

a.  Enameled  steel 

b.  Enameled  cast  iron  * 
c«  Fiberglass 

2.  Construction 

a.  Bath  bottoms  should  have  a  1/8"  per  ft.  pitch  toward  the  drain 

b.  Available  in  various  sizes,  shapes,  and  colors 

(NOTE:  Recessed  tubs  are  the  most  common  and  are  made  in  4 
1/2',5\and5  1/2Mengths.) 

i    c.     Height  of  the  flood  rim  varies  between  13"  and  16" 

Shower  taths 

1.  Materials 

a.  Base 

1)  Terrazzo 

2)  Fiberglass 

3)  Cast  stone 

4)  Enameled  steel 

b.  Walls 

1 )  Fiberglass 

2)  Enameled  steel 

3)  Glazed  tile 

4)  P.^tented  waterproof  sheeting 

2,  Construction  _ 

1.  30"x30" 

2.  36"x36"  - 

3.  36*'x48" 

b.     Lead-pan  sub  bases  are  made  on-the-job  from  sneet  lead  and 
can  be  made  in  any  floor  size  necessary 
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Bidets 

1 .  Made  of  vitroous  china  to  afford  clean  washdown  • 
(NOTE:  Bidets  are  only  intended  for  washing  the  body.) 

2.  Usually  located  next  to  the  water  closet 

3.  Installed  directly  on  the  floor  similar  to  a  floor  mounted  water  closet  • 
Kitchen  sinks 

1.  Materials  ^ 

a.  Enameled  cast  iron 

b.  Enameled  pressed  steel 
c     Stainless  steel 

2.  Available  in  varinn?  capacities 

a.  Single  well  (compartment) 

b.  Double  well 

c.  Triple  well 
Water  heaters 

1.  Most  water  heaters  are  steel  tanks  with  bonded  glass  linings  intended  to 
prevent  corrosion  of  the  tank 

(NOTE;  Solar  heaters  are  rapidly  becoming  popular.) 

2.  Tank  is  insulated  and  covered  with  enameled  steel  jackets 

3.  Automatic  controls  are  actuated  by  a  thermostat 

(NOTE:  resire )  temperature  can  be  predetermined  by  a  manual 
control.) 

4.  Water  heaters  are  constructed  with  three  pipe  openings  in  the  top 

a.  Cold  water  inlet_ 

(NOTE :  Also  contains  the  dip  tube  which  carries  the  cold  water  to 
the  bottom  of  the  tank.) 

b.  Hot  water  outlet 

(NOTE,  Some  water  heaters  incorporate  magnesium  anode  rods 
into  the  hot  water  outlet  to  prevent  electrolytic  deterioration  of 
the  water  heater) 
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c.     Relief  valve  opening 

(NOTE:  Relief  valves  should  be  temperature-pressure  actuated.) 

5.  In  the  event  that  no  opening  is  provided  for  a  relief  valve,  nnost  codes 
require  that  the  valve  be  placed  in  the  hot  water  line  within  six  inches 
of  the  tank 

(NOTE:  Refer  to  local  codes.^ 

6.  Water  heaters  are  construo|^d  with  drain  valves  (boiler  drains)  at  the 
bottom  of  the  water  tank 

7.  A  drip  lino  should  extend  from  the  relief/temperature  valve  to  within 
12"  of  the  floor 

8.  Gas  water  heaters  | 

a.  Need  gas  piping  connections 

(NOTE:  Sonne  local  codes  allow  flexible  connectors  at  the  heater.) 

b.  Need  an  exhaust  flue  to  the  outside  atmosphere 

(NOTE:  Flues  should  be  as  large  as  the  exhaust  outlet  on  the 
heater.) 

c.  Water  heaters  and  furnaces  may  use  the  c^me  chimney  if  the 
heat  flue  ente^^s  the  chimney  above  the  furnace  fice 

^         (NOTE:  Check  for  combustion  error.) 

d.  Connecting  directly  to  a  furnace  flue  is  permitted  »f  a  Y  connec- 
tion is  v^ed 

(CAUTION:  Never  use  a  T  connection.) 

e.  Slack  iron  pipe  and  fittings  should  be  used  for  the  gas  piping 

f.  A  shutoff  valvp  (gas  cock)  should  be  installed  in  the  gas  line  close 
to  the  heater 

g.  A  union  should  be  installed  close  to  the  heater  for  easy  installation 
and  removal  of  heciter 

h.  Manufacturer's  instructions  should  be  used  for  lighting  and  ad* 
justing  gas  burners 
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9.  Electric  water  heaters  ^ 
a.     Need  no  flue  connection 
b«    Use  an  insulated  heating  element 

c.  Some  heaters  have  two  heating  elements 

1 )  Lower  element  for  normal  use 

*  2)  Upper  element  when  larger  amounts  of  hot  water  are  re- 
quired 

d.  Heaters  are  wired  for  240  volts 

(NOTE:  120  volt  heaters  art  available  but  are  not  as  efficient  as 
240  volts,) 

e.  Electricoi  work  should  ba  done  by  a  licsnsed  electrician 

(CAUTION:  Electrical  connections  should  not  be  made  until 
water  heater  has  been  filled  with  water.) 

Garbage  disposers 

1 .  Four  main  components 

a.  Electric  motor 

b.  Grinding  chamber 

c.  Two  grinding  elements 

1)  Rotating  shredder 

2)  Stationary  grind  ring 

d.  Sink  fitting  ' 

2.  Operates  on  120  volts 

3.  Made  of  stainless  steel,  plastic  or  other  materials 

4.  Easily  installed  in  place  of  sink  basket  strainer  and  tailpiece 

(NOTE:  Follow  specific  manufacturer's  instructions  for  installation.) 

5.  Most  disppsers  have  a  dishwasher  drain  connection 
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L  Dishwashers 

1 .  Seif-Gontained  units  which  need  wa^er  and  waste  connections 
(NOTE:  Follow  specific  manufacturer's  instructions  for  installation,) 

2.  Many^types  add  models  manufactured  using  various  methods,  design, 
and  materials 


(NOTE:  Plumbers  should  become  acquainted  with  various  models 
offered  by  manufacturers.) 


2.  Double  compartment  and  single  compartment  models  are  available 

3.  Floor  models  (with  legs)  and  wall-hung  models  are  available 


J. 


Laundry  tu/s 


1.  Most  are  made  of  fiberglass,  cast  iron,  or  plastic 


• 
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l/Vater  Closets-Bidets 


Wall-hung  siphon  jet  water 

closet  with  a   iose-coupled  tank  and  bowl. 


Lavatories 


Under-Counter 
Vanity  Lavatory 


Self-Rimming 
Vanity  Lavator*' 


Rimjype 
Vanity  Lavatory 


WalLHung  J=ayatpry. 
w  i  t  h .  R  ai  sed_B  ac  k 
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Baths  and  Showers 
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Bath-shower  Module 


Fiberglass  Shower  BasO' 


■  Jf 


One-piece  Fiberglass 
Shower  Enclosure 


Recessed  Bathtub 
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Gas  Water  Heater! 


Relief  Valve  Opening 
Hot  Water  Outlet\ 


Jacket 


Anode  Rod 


Thermostat 
Sensing  Element 

Thermostatic 
Control 

Temperature  Dial" 
Drain  Vajve 

Safety  Pilot 
Thermocouple 


Flue  Opening 
Cold  Water  Inlet 


Storage  Tank 


Tank  Bottom 


Main  Burner 


Sectional  View  of  an 
Automatic  Gas  Storage  Tank  Water  Heater 

(A.O.  Smith) 
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Electrici Water  Heatei/ 


Hot  Water  Outlet 
Top  Cover 


Insulation 

:    High  Limit  Control 
Automatic  Thermostat 
Anode'  Rod 

I 

M 

Jacket 

i 

Immersion  Elements 


Automatic  Thermostat 


Relief  Valve  Opening 


Cold  Water  Inlet 


Dip  Tube 


! 

Storaop  Tank 


Sectional  View  Of  an  Autonnatic 
Electric  Storage  Tank  Water  Heater. 

(A.O.  SmUh) 


Garbage  Disposers 
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Domestic  Garbage 
^  Djsposall 


Dishwasher 


Laundry  Trays 
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Floor  ryiodel  JJ 
Double  Compartment 
Laundry  Tray 


Wall-Hung 
Double  Compartment 
Laundry  Tray 
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FIXTURES  AND  APPLIANCES 
UNIT  IV 


JOB  SHEET  #1.-INSTALL  A  WATER  CLOSET  (FLOOR  MOUNT) 


EVALUATION:  Given  access  to  tools,  equipment,  and  materials  install  a  floor 
mount  water  closet.  The  instructor  will  evaluate  the  job  for  leaks,  neatness 
and  levelness.  ' 


I.      Tools  and  equipment 

A.  Water  closet  (complete  bowl  and  tank) 

B.  Water  closet  seat 

C.  Wax  seal 

0.  Closet  bolts  (with  bolt  caps) 

E.  Closet  supply  pipe  (with  angle  valve) 

(NOTE;  Determine  type  of  pipe  connection  before  acquiring  closet  supply.) 

F.  Closet  flange  (w/screws  if  wood  floor) 

G.  6  ft.  ruler 

H.  Pencil 

1.  Cloth  or  rag 

J.  Hacksaw  (jab  saw  type  preferred) 

K.  Tubing  cutters 

L.  8"  adjustable  wrench 

M.  Pipe  joint  compound 

N.  Large  straight  screwdriver 

0.  Socket  wrench  or  water  closet  seat  wrench 

P.  Necessary  tools  to  install  closet  flange  (soldering  outfit,  caulking  tools,  or 
plastic  pipe  tools) 

Q.  2' level 

R.  Drop  cloth 
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Procedure 

A.    Gather  all  tools  and  equipment  and  carry  to  the  work  site 
9.    install  the  water  supply  angle  valve 

C    Install  the  water  closet  flange  on  the  soil  pipe  if  not  previously  done 
D.    Remrve  wax  seal  from  wrapper  or  carton  and  place  on  water  closet  bowl 


(NOTE:  Place  firmly  to  avoid  having  the  seal  move  when  positioning  the 
water  closet  bowl.) 

E.  Position  the  closet  bolts  in  the  closet  flange 

F.  Carefully  lift  water  closet  bowl,  turn  right  side  up,  and  place  over  closet 
flange  centering  bolt  holes  over  bolts 

G.  With  a  slight  rocking  motion,  force  the  bowl  down  on  the  wax  seal  until  the 
bowl  sets  evenly  on  the  floor 

(NOTE:  In  cold  weather,  the  wax  ring  may  have  to  be  warmed  before 
installation.) 

H.  Check  the  bolt  caps  and  if  any  clips  are  necessary  on  the  bolts,  install  them 
now 

I.  Place  washers  and  nuts  on  bolt  ends  and  hand  tighten 

J.     Place  a  level  on  the  bowl  (parallel  to  the  back  wall)  and  tighten  bolts 

(NOTE:  Shims  may  be  necessary  to  level  the  bowl.) 
K.    Remove  water  closet  tank  from  carton 

(NOTE:  Check  for  missing  parts.) 
L.    Place  washers  on  tank  bolts  and  insert  down  through  bolt  holes 

(NOTE:  Check  parts  list  for^orrect  and  complete  assembly.) 

M.    Straddle  the  water  closet  bowl  and  carefully  place  tank  on  bowl,  allowing 
the  bolts  to  enter  the  bolt  holes  in  the  bowl 

N.    Hold  bolt  heads  (usually  provided  with  screwdriver  slot)  with  ore  hand 
and  place  washer  and  nut  on  end  of  each  bolt 

(NOTE:  Sit  on  bowl  facing  tank.) 
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0.    With  large  screwdriver,  hold  bolt  heads  (in  tank)  and  tighten  nuts  (under 
tank)  with  adjustable  wrench  or  socket  wrench 

(NOTE:  Place  level  on  top  of  tank  and  adjust  bolts  accordingly.) 

P.     Measure  and  cut  the  water  supply  tube 

(NOTE:  Allow  for  any  bends  needed.) 

1 .  Hand  tighten  the  supply  tube  to  thd  ballcoi.  i  shank 

2.  Make  necessary  bends 

3.  Determine  length  of  supply  tube  and  make  scratch  mark 

4.  Remove  supply  tube  and  cut  to  desired  length 

Q.  Install  the  water  supply  tube  using  a  small  amount  of  pipe  joint  com- 
pound on  threaded  connections;  this  acts  as  a  lubricant  and  creates  a  tighter 
joint  " 

(NOTE:  Hold  ballcock  with  one  hand  while  tightening  shank  connection.) 
R.    If  not  previously  done,  secure  angle  valve  in  final  position 

(NOTE;  This  may  be  soldered,  compression  Joint,  or  threaded.) 
S.     Install  seat,  using  socket  wrench  or  W.C.  seat  wrench 
T.    Check  closet  bolts  (flange)  for  tightness 
U.    Cut  closet  bolts  off  to  desired  height  and  install  bolt  caps 
V.    Check  tank  bolts  for  tightness 
W.    Turn  on  water  and  check  for  leaks 

1.  Packing  gland  on  angle  valve 

2.  Under  tank 

3.  Supply  lube 

4.  Base  of  bowl 
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X.    Adjust  float  arm  for  desired  water  level 

(NOTE:  If  required,  grout  the  base  of  the  water  closet  bowl.) 
Y.    Clean  up  aren  and  put  tools  away 

(NOTE:  Clean  any  tools  that  have  accumulated  dirt,  water  and/or 
compound.) 

Z.    Check  with  instructor  for  approval  of  installation 
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FIXTURES  AND  APPLIANCES 
UNIT  IV 


JOB  SHEET  #2"INSTALL  A  LAVATORY  (WALL  HUNG  TYPE) 

EVALUATION;  Provided  with  the  rough-in  plumbing  and  access  to  tools, 
equipment  and  supplies,  install  a  wall-mounted  lavatory.  The  lavatory  must  be 
installed  in  a  level  and  sturdy  position.  Chrome  fittings  and  faucets  must  not 
be  scarred.  Fitting  joints  must  not  leak,  and  water  must  drain  freely. 

I.      Tools  and  equip.-nent 

A.  6'  ruler 

6.  Pencil 

C.  2'  level 

D.  Hand  drilling  machine 

E.  3/8"  masonry  drill 

F.  3/16"  twist  drill 

G.  Basin  wrench 

H.  8"  adjustable  wrench 

I.  Tubing  cutters;  1/2",  1  1/2" 
J.  Pipe  joint  compound 

K.  Medium  size  screwdriver 

L.  Spud  wrench  or  all  purpose  wrench 

M.  Plug  wrench 

N.  6  wood  screws  (for  lavatory  hanger) 

3.  1  1/2"  P-trap  (chrome  plated  brass  tube,  1 7  gauge) 

P.  Faucet  (complete  and  with  drain  plug) 

Q.  Set  of  flexible  supply  tubes  with  angle  valves 

R.  Lavatory  (wall  hung  type) 

S,  Grout 
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Procedure 

A.  Gather  all  toois  and  equipment  and  carry  to  the  work  site 

B.  Make  sure  the  wall  and  floor  of  the  work  area  are  clean 

C.  Lay  out  tools  in  an  orderly  fashion  and  within  easy  reach 

D.  Take  lavatory  out  of  carton  and  make  sure  wall  hanger  is  not  missing 

(NOTE:  Use  care  in  handling.  Scratches  could  mean  replacing  the  lava- 
tory.) 

E.  On  bathroom  wall,  determine  and  lightly  mark  exact  location  (center  line)  of 
mstallation  (Figure  1) 

(NOTE:  Center  line  of  lavatory  is  usually  (but  not  always)  directly  above 
drain  stub.)  , — ,  ,  , 


FIGURE  1 


F. 


Determine  hanger  height  from  floor  (Figure  2) 


1-1/2"  BELOW  TOP 
OF  FIXTURE 


rough- 


FIGURE 
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Hold  the  hanger  on  the  wall  at  the  proper  height  and  locate  center  screw 
hole  on  vertical  center  line  (Figure  3) 

(NOTE:  Level  the  hanger  with  the  2'  level.) 


CENTER  HOLE 


FIGURE  3 


Mark  proposed  screw  locations  on  the  wall 
Remove  hanger 

(NOTE:  Accuracy  in  drilling  holes  is  important.) 

Start  holes  in  glazed  tile  by  chipping  the  glaze  off  with  a  nail  set 

Drill  screw  starter  holes 

(NOTE:  Tile  and  cement  walls  should  be  drilled  with  a  masonry  drill  and 
wood  backing  should  be  drilled  with  a  twist  drill.  If  wood  backing  has  not 
been  installed,  nylon  anchors,  molly  bolts  or  toggle  bolts  are  acceptable  in 
some  cases.  Usually  legs  are  provided  for  the  lavatory  in  such  cases.  See 
Figure  4.) 


FIGURE  4 
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J. 


K. 


M. 


Install  the  faucet  and  drain  plug  according  to  manufacturer's  instructions 

(NOTE;  Refer  to  Unit  ll-WATER  VALVES  AND  FAUCETS.) 

Place  lavatory  on  hanger,  lightly  tap  downward  with  the  heel  of  the  hand, 
and  check  with  a  2'  level 

(NOTE :  Lavatory  should  seat  firmly  on  the  hanger.) 
Install  water  supply  angle  valve 

(NOTE:  Refer  to  Unit  ll-WATER  VALVES  AND  FAUCETS^.i^ 
Connect  supply  tube  to  faucet  shank  (hand  tight)  (Figure  5) 


BAYONET  HEAD 


CONNECTING  NUT 


FLEXIBLE 

3/8  " 
TUBING 


FIGURE  5 


N. 
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Make  necessary  bends  in  supply  tube  and  make  scratch  mark  at  desired 
length 

(NOTE;  Check  for  fitting  allowance  in  the  angle  valve.) 
Remove  supply  tube  and  cut  to  desired  length 

^\ace  shank  and  angle  valve  nuts  on  supply  tube  and  secure  tube  in  position 

(NOTE;  A  basin  wrench  is  necessary  to  make  a  tight  connection  on  the 
shank  end.) 
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Q.    Install  trap 

(NOTE:  Refer  to  Unit  lll-DRAINAGE  CONNECTIONS.  See  Figure  6.) 


TAILPIECE 


TRAP  ARM 


C 


J-BEND 


FIGURES 


R.    Clean  up  area  and  return  tools 

S.     Check  with  instructor  for  approval  of  installation 
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FIXTURES  AND  APPLIANCES 
UNIT  IV 

JOB  SHEET  #3"INSTALL  A  BATHTUB  (5'  RECESSED) 


EVALUATION;  Given  access  to  tools,  equipment  and  materials,  install  a  5' 
reuessed  bathtub.  The  instructor  will  evaluate  the  job  for  neatness  le^elness 
and  firmness  of  installation. 


L      Tools  and  equipment 

A.    Bathtub  (recessed,  5') 
8.    Tub  waste  and  overflow 

C.  Trap 

D.  1"  x4"  x4' lumber 

E.  Newspapers  or  other  tub  protection  material 

F.  3'  rule 

G.  Pencil 

H.  Long-handled  broom 

I.  Handsaw 
J.  Hammer 

K.    Nails  (approximately  one  dozon,  lOd  or  16d) 
Procedure 

A.  Gather  all  tools  and  eq  jipment  and  carry  to  the  worksite 

B.  Sweep  out  tub  space 

(NOTE:  Ail  trash  should  be  removed  and  the  floor  made  clean  and  smooth.) 

C.  Uncrate  the  tub  being  careful  not  lo  cause  scratches 

(NOTE:  On  cast  iron  tubs,  two  men  should  handle  the  installation.) 
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Determine  the  distance  from  the  floor  to  the  underside  of  the  rear  ledge  (Figure 
(NOTE:  This  measurement  is  usually  not  given  on  manufacturers  specif icaxions.) 


1 

n 

Hi 

,  il 

FIGURE  1 


TUB-END  VIEW  ' 

E.  Pencil  mark  this  distance  on  each  end  stud  of  the  back  wall  (Figure  2) 
(NOTE:  Measure  vertically,  from  the  floor.) 

F.  If  necessary,  cut  1 "  X  4"  lumber  to  fit  tub  opening 

G.  Nail  1 "  X  4"  lumber  across  studs,  using  the  pencil  mark  as  the  upper  edge 

.  (NOTE:  The  1"  x  4"  ledge  now  represents  the  distance  from  floor  to  the 
underside  of  the  rear  ledge  of  the  tub.) 

H.  Carefully  bring  the  tub  into  the  tub  space  and  rest  the  rear  ledge  on  the  1 "  x 
4"  support 

I.  Level  the  tub  (length  and  width)  using  vinyl  shims  if  necessary 
(NOTE:  The  tub  should  rest  firmly  on  the  ledge  and  the  floor.) 

J.     If  made  of  enameled  steel,  secure  the  tub  to  the  rear  studs  with  shingle  nails 

(NOTE:  Cast  iron  tubs  need  not  be  fastened  down.) 

K.    Completely  cover  the  tub  with  protective  materials 

(NOTE:  The  bathroom  may  not  be  finished  for  weeks  after  this  installa- 
tion, and  because  of  the  large  number  of  wo-kers  in  the  building,  damage 
could  occur  to  the  tub  if  not  protected.) 
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L.    Clean  up  the  area  and  put  tools  away 

(NOTE:  Clean  any  tools  that  may  have  become  wet  or  dirty.) 
M.    Check  with  instructor  for  evaluation  of  job 
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FIXTURES  AND  APPLIANCES 
UNITIV 

JOB  SHEET  #4--INSTALL  SHOWER  BATH  ACCESSORIES 
IN  A  CERAMIC  TILE  BATHROOM 

/ 

EVALUATION:  Given  the  rough-in  plumbing  and  tool  set,  includingltrap  |  ' 

wrench,  install  shov^er  bath  accessories  in  a  ceramic  tile  bath.  Completed  work 
^^must  be  approved  by  the  instructor, 

I.      Tools  and  equipment 

A»    Strap  wrench     v  t 

B.  Pipe  wrench 

C.  Phillips  head  screwdriver 

D.  Shower  bath  accessories 

E.  Pipe  compound 

F.  Clean  cloth 
II.  Procedure 

A.  Gather  all  tools  and  equipment  and  carry  to  job  site 

(NOTE:  Protect  the  tub  from  possible  damage  due  to  falling  tools.) 

B.  Remove  test  nipple  and  cap  from  shower  pipe  elbow  using  pipe  wrench 

C.  Connect  shower  head  and  arm  and  slide  escutcheon  over  arm 

D.  Apply  pipe  compound  to  threaded  portion  of  shower  arm  and  install  arm 
m  shower  pipe  elbow 

(NOTF:  Tighten  only  with  strap  wrench  to  avoid  scratching  chrome  finish.) 

E.  Move  escutcheon  to~fit  tightly  to  wall 

F.  Remove  protective  coverings  from  bath-shower  valves 

G.  Install  escutcheons  and  vclve  covers 
(NOTE:  Keep  escutcheons  tight  to  wall.) 

H.  I nstall  valve  handles,  tightening  screws  with  screwdriver 
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JOB  SHEET  #4 


I.  Snap  on  «crew*head  covers 

J.  Wipe  valves  and  tub  with  clean  cloth 

K.  Check  with  instructor  for  approval  of  the  job 

L  Clean  up  area  and  return  tools  to  proper  place 


FIXTURES  AND  APPLIANCES 
UNIT  IV 

JOB  SHEET  #5..|NSTALL  AN  ELECTRIC  WATER  HEATER 

EVALUATION:  Given  the  rough-in  plumbing  and  access  to  plumbing  tools, 
equipment,  and  supplies,  install  an  electric  water  heater.  All  pipe  joints  must 
be  leakproof.  

I.      Tools  and  equipment 


A 

A. 

Tubing  cutter  with  reamer 

Q 

D. 

Air-acetylene  torch 

oiriKGr 

D. 

Tank  wrench 

E. 

Solder 

F. 

Flux 

G. 

Sand  cloth 

H. 

Adjustable  wrench 

1. 

Tubing 

J. 

Fittings  as  needed 

K. 

Relief  valve 

L. 

Water  heater 

M. 

2  3/4"  ma!e  adapters 

N. 

1  3/4"  gate  valve 

Procedure 

A.  Gather  all  tools  and  equipment  and  carry  to  the  job  site 

B.  F^emove  water  heater  from  the  carton 

C.  Assemble  soldering  tools  and  solder  2,  3/4 male  adapters  onto  2,  8"  pieces 
of  3/4"  copper  tubing 

(NOTE:  Allow  to  cool  thoroughly  before  installing  in  tank.) 
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JOB  SHEET  #5 

Apply  pipe  compound  to  threaded  portion  of  relief  valve  and  install  valve  in 
heater 

(NOTE;  Location  is  usually  marked.) 

Install  tubing  from  relief  valve  to  within  12"  inches  of  the  floor 

(NOTE:  See  local  code.) 

Position  heater  in  proper  place  for  installation 

(NOTE:  Electric  elements  must  be  accessible.) 

Apply  pipe  compound/tape  to  3/4"  male  adapters  and  install  in  Inlet  and 
outlet  openings  using  adjustable  wrench 

(NOTE:  Check  local  codes  for  reference  to  dielectric  unions.) 

Clean  and  flux  3/4"  valve  and  tubing  ends  protruding  from  3/4"  male 
adapters 

Install  3/4"  valve  on  cold  water  inlet  tubing 

Clean  and  flux  tubing  for  cold  and  hot  water  connections 

Install  tubing  and  make  soldered  connections 

(NOTE:  Open  valve  before  soldering.) 

Close  drain  valve 

Open  hot  water  faucet  on  nearest  fixture 
Open  cold  water  inlet  valve  on  water  heater 

(NOTE:  When  water  :uns  freely  from  fixture  faucet,  close  inlet  valve.) 
Check  for  leaks 

(NOTE:  when  heater  is  first  turned  on,  condensation  may  appear  on  the 
floor  under  the  heater.) 

Have  instructor  evaluate  work 

(NOTE ;  The  job  is  now  ready  for  the  electrician. ) 

Clean  up  the  area  and  replace  all  tools  and  equipment 
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FIXTURES  AND  APPLIANCES 
UNIT  IV 


JOB  SHEET  #6  -INSTALL  A  DISHWASHER 


EVALUATION:  Given  a  rough-in  plumbing  manufacturer's  installation 
manual  and  access  to  plumbing  tools,  equipment,  and  supplies,  install  a 
dishwasher.  The  dishwasher  drain  connections  to  the  kitchen  sink  and  water 
supply  line  must  not  leak.  The  drain  line  must  prevent  backfill  from  the  sink 
dram  line. 


I.      Tools  and  equipment 


A. 

Air-acetylens  vorch 

B. 

Striker 

C. 

Gas  tank 

D. 

Tank  wrench 

E. 

Solder 

F. 

Flux 

c. 

G. 

Sand  cloth 

H. 

Adjustable  wrench 

1. 

Flaring  tool  and  block 

J. 

Flare  nut  wrench 

K. 

Level 

L. 

Screwdriver 

M. 

1/2"  tubing  cutters 

N. 

1  1/2"  tubing 

0. 

Tubing 

P. 

Fittings  and  valves 

Q. 

Dishwasher  adapter  sink  tailpiece 

R. 

6'  rule  or  steel  tape 

S. 

Clean  cloth 

JOB  SHEET  #6 

Procedure 

iNOTE:  Check  manufacturer's  specifications  before  proceeding.) 

A.  Remove  front  cover  from  dishwasher  using  screwdriver 

B.  Place  dishwasher  in  position  in  the  cabinet 

C.  Locate  water  inlet  and  outlet  on  dishwasher 

D.  Using  adjustable  wrench,  install  unions  on  inlet  and  outlet  connections 

(NOTE:  Dishwashers  must  be  able  to  be  disconnected  in  order  to  be  re- 
moved easily.)  . 

E.  Shut  off  hot  water  supply  to  kitchen  sink  and  drain  the  line 

F.  Cut  into  hot  water  line  under  sink  and  install  tee  and  valve  to  dishwasher 

G.  Run  line  from  valve  to  wator  inlet  on  dishwasher  and  solder  all  connections 
(NOTE :  Check  manufacturer's  specifications.) 

H.  Remove  tailpiece  from,  sink  drain  neiirest  dishwasher  and  replace  with 
dishwasher  adapter  tailpiece  using  spud  wrench 

I.  Measure  and  cut  1i72"  copper  tubing  to  fit  from  drain  union  on  dishwasher 
to  adapter  taitpieco  on  sink  drain 

(NOTE:  Check  mar^ufaqturer's  specitications  for  drain  loop  to  prevent 
sink  backup  into  dishwasher.) 

J.     Clean  and  flux  all  connections 

Install  tubing  and  solder  connections 

L.    ^  urn  vvater  on  and  check  for  leaks 

(NOTE;  Electrician  must  connect  electricity  Jii  order  to  check  all  connec- 
tions.) 

M.    Check  manufacturer's  instructions  for  securing  dishwashers  to  cabinet 
and  leveling  legs 

N.    Replace  front  cover 

0.    Ask  instructor  to  evaluate  job 

P.     Return  tools  to  proper  place  and  clean  up  area 
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FIXTURES  AND  APPLIANCES 
UNIT  IV 


JOB  SHEET  #7--INSTALL  A  GARBAGE  DISPOSAL  UNIT 


EVALUATION:  Provided  a  cabinet-mounted  sink,  a  garbage  disposal  unit  and 

appropriate  tools  and  fittings,  install  a  garbage  disposal  unit  so  that  no  joints 
leak.  

L      Tools  and  equipnrient 

A,  Adjustable  spud  wrench  or  all-purpose  wrench 

B,  Pipe  compound 

C,  Strainer  wrench 

D,  2"  tubing  cutter 

E,  Garbage  disposal 
IL  Procedure 

A,  Gather  all  tools  and  equipnnent  and  carry  to  the  job  site 

B,  Remove  garbage  disposal  unit  from  carton  and  read  manufacturer's  instruc- 
tions 

C,  Remove  sink  tailpiece  using  adjustable  spud  wrench 
.  D.    Loosen  basket  strainer  in  sink  using  strainer  wrench 

E.  Position  disposal  unit  under  sink  drain 

F.  Screw  basket  strainer  into  top  of  disposal  unit  and  tighten  lock  nut  using 
strainer  wrench 

G.  Install  continuous  waste  drain  into  disposal  unit  and  tighten  slip  joints  with 
adjustable  spud  wrench 

(NOTE:  Use  a  directional  (venturi)  tee  in  the  continuous  waste  drain,) 

H     Install  trap  between  disposal  unit  and  waste  drain  and  tighten  slip  joints  with 
adjustable  spud  wrejich 

I.     Turn  on  the  water  into  sink  and  check  for  leaks 

J.     Check  yyith  instructor  for  approval  of  job 

(NOTE:  Electrician  should  make  electrical  connection.) 

K.    Clean  up  the  area  and  return  tools  to  proper  place 
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FIXTURES  AND  APPLIANCES 
UNIT  IV 


JOB  SHEET  #8"INSTALLA  GAS  WATER  HEATER 


ERIC 


EVALUATION:  Given  the  rough-in  plunnbing  and  access  to  plumbing  tools, 
equipment  and  supplies,  install  a  gas  water  heater.  Finished  work  must  be 
approved  by  the  instructor. 

I.      Tools  and  equipment 
A.    Water  heater 
S.     Relief  valve 
C.  Pipe 

0.    Fittings  and  valves 

E.  Vent  pipe 

F.  Pipe  vise 

G.  Pipe  cutter 

H.  Reamer 

K     Pipe  threader 
J.     Oil  can 
K.    BlacK  Iron  pipe 
L.    Gas  pipe  fittings  and  valve'i 
M.    Drop  cloth 
II,  Procedure 

A,  Locate  relief  valve  outlet  on  water  heater 

B,  Install  relief  valve 

C,  Attaoh  3/4'*  approved  line  from  relief  valve  to  location  of  desired  overflow 
(NOTE:  End  of  line  must  not  be  threaded.) 

D,  Using  nipple,  elbow  and  union,  install  3/4"  galvanized  line  from  heater  to 
cold  water  supply  line 

E,  Using  nipple,  elbow  and  union,  inst..  M  3/4'*  galvanized  line  from  heater  to 
hot  water  supply  line 


JOB  SHEET  #8 

F.  Using  3"  galvanized  vent  pipe,  run  vent  into  chimney 

G.  Using  black  iron  pipe  and  fittings  required,  connect  gas  line  to  heater 

H.  Turn  gas  supply  on  and  check  for  leaks,  using  soap  and  water  solution 
as  a  leak  detector 

I.  Open  hot  water  faucet  in  kitchen  sink 
J.  Turn  water  supply  on 

K.  Fill  hot  water  tank  until  water  flows  from  hot  water  faucet  in  kitchen 
sink 

L  Light  and  adjust  burner 

M.  Check  with  instructor  for  approval  of  job 

N.  Clean  up  area  and  return  tools  to  proper  place 
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FIXTUHES  AND  APPLIANCES 
UNITr' 


NAME 


TEST 


.  Match  the  terms  on  the  right  to  the  correct  definitions  or 

 a-  A  receptacle  for  wastes  which  are  ultimately 

discharged  into  the  drainage  system 

 b.  A  special  class  of  plumbing  fixture  intended 

to  perform  a  special  function 

 c.  Wood  or  other  support  placed  in  the  building 

walls  to  which  plumbing  fixtures  can  be 
attached 

 d.  A  water  receptacle  shaped  to  facilitate  the 

entire  body  for  bathing 

 e.  A  low  set  bowl  equipped  with  hot  and  cold 

running  water  which  is  used  especially  for 
bathing  the  internal  and  external  genitals  and 
posterior  parts  of  the  body 

 f.  An  electric  appliance  for  washing  dishes 

 g.  A  common  measure  of  the  probable  dis- 
charge into  the  drainage  system  by  various 
types  of  plumbing  fixtures  on  the  basis  of  one 
OFU  being  equal  to  7.5  gallons  per  minute  of 
discharge 

 h.  The  drain  from  the  trap  of  a  fixture  to 

the  junction  of  that  drain  with  any  other  pipe 

 i.   A  water  supply  pipe  connecting  the  fixture 

with  the  fixture  branch  pipe 

 j.   A  water  supply  pipe  between  the  fixture 

supply  pipe  and  a  water  distribution  pipe 

 k.  The  top  edge  of  plumbing  fixture  or  recep- 

tical  from  which  the  water  overflows 


1 
1  • 

naiT*Datn 

Fixture 

drain 

3. 

Qathtub 

A 

Three-quarter 

bath 

5. 

Vanity 

6. 

Plumbing 

fixture 

7. 

Fixture 

urancn 

8. 

Flush 

9. 

Bidet 

10. 

Wall-hung 

11. 

Kitchen  sink 

12. 

Dishwasher 

13. 

Plumbing 

appliance 

14. 

Fixture 

supply 

15. 

Lavatory 

16. 

Backing 

17. 

Garbage 

disposal 

18. 

Water  closet 

19. 

Drainage  fix- 

ture unit  (DFU) 

I.   To  wash  out  with  a  large  amount  of  water 


20.   Laundry  tray 


_ra  An  electric  grinding  device  used  with  water  to 
grind  food  wastes  and  discharge  these  wastes 
into  the  drainage  system 

_n.  A  bathroom  containing  a  water  closet  and 
lavatory 

_o.  A  shallow  flat  bottom  fixture  that  is  used  in 
the  kitchen  for  cleaning  dishes  and  in  t!-»e 
preparation  of  certain  food 

_p,  A  fixed  tub  installed  in  a  laundry  room 
of  a  home;  it  is  supplied  with  cold  and  hot 
water  and  a  drain  connection,  and  is  used  for 
washing  clothes  and  other  household  itemS 

^q.  A  fixture  designed  for  washing  the  hands 
and  face;  it  is  common'y  found  in  bath- 
rooms and  restrooms 

J.  A  bathroom  containing  a  water  closet,  lava- 
tory, and  a  shower  bath 

J.  A  water  flushed  plumbing  fixture  designed /to 
receive  human  excrement  directly  from  the 
user  of  the  fixture 

^t.  Refers  to  a  plumbing  fixture  which  is  sup- 
ported from  a  wall 

^u.  A  bathroom  fixture  consisting  of  a  lavatory 
set  into  or  onto  the  top  of  a  cupboard  or 
cabinet 


21.  Flood  level 
rim 

22.  Full  bath 


 V.  A  bathroom  containing  a  water  closet,  lava- 
tory, and  bathtub 

entify  common  fixtures  and  appliances  used  in  residential  plumbing. 

HM  wit«p  Ovum  <■ 
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3.  Match  fixtures  and  appliances  with  correct  irvstallation  req 
 a.  1)    Rated  at.2DFU 

2)  Requires  a  nninimum  of  1  1/2"  for  drain 
pipe 

3)  Requires  a  minimum  of  1  1/4"  for  vent  ■ 
pipe 

4)  Raquires  a  trap  connection  to  the  waste 
pipe 

5)  Requires  a  water  fitting  to  deliver  water 
to  the  nozzle 

6)  Has  vacuum  breaker  on  water  supply 


_b.  1)  Ratedat2DFU 

2)  Requires  a  minimum  of  1  1/2"  for  drain 
pipe 

3)  Requires  a  minimum  of  1  1/2"  for  vent 
pipe 

4)  Requires  a  water  fitting  to  deliver  water 
to  the  sink 

5)  Requires  a  trap  connection  to  the  waste 
,  pipe 

.c.   1)     Rated  at  2  OF U 

2)  Usually  installed  directly  below  kitchen 
sink   in  place  of  the  basket  strainer 

3)  Requires  a  trap  connection  to  the 
waste  pipe 

4)  Requires  kitchen  sink  water  supply 
to  provide  adequate  flushing  of  the 
drain 

5)  Requires  electrical  connection 

d.  1}     Most  common  fuels  are  gas  and  elec- 


tricity 

2)     Usually  constructed  to  heat  and  store 
water 

3}     Usually    constructed    so    the  controls 
operate  automatically 


1 .  Water  closets 

2.  Lavatories 

3.  Bathtubs 

4.  Shower  baths 

5.  B  dets 

6.  Kitchfin  sinks 

7.  Water  heaters 

8.  Garbage  disposers 

9.  Dishwashers 
10.  Laundry  trays 
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,e.  1)  Ratedat6DFU 

2)'    Requires  a  minimum  of  3"  for  drain 
pipe 

3}    Requires  a  minimum  of  2"  for  vent 
pipe 

4)  .  Has  trap  as  an  integral  part  of  ttie 

fixture 

5)  Has  a  built-in  flushing  device 
f   1)     Rated  n  1  DFU 

2)  Requires  a  minimum  of  1  1/4"  for  drain 
pipe 

3)  Requires  a  minimum  of  1  1/4"  for  vent 
.  pipe 

4)  Requires  a  trap  connection^  to  the  waste 
pipe 

5)  Requires  a  water  fitting  to  deliver  water 
into  the  lavatory 

g.  1)    Rated  at  2  DFU  ' 

2)  Requires  a  minimum  of  2"  for  drain 
pipe 

3)  Requires  a  minimum  of  1  1/2"  for  vent 
pipe 

4)  Requires  a  trap  connection   to  the 
waste  pipe 

5)  Requires  a  water  fitting   to  deliver 
water  to  the  shower  bath  • 

h.  1)     Rated  at  2  DFU 

2)  Requires  a  minimum  of  1  1/2"  for  drain 
pipe 

3)  Requires  a  minimum  of  1  1/2"  for  vent 
pipe 

4)  Requires  a  trap  and   overflow  con- 
nection to  the  waste  pipe 

5)  Requires   a   water   fitting   to  deliver 
water  into  the  tub 
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 i.   1)  Ratedat2DFU 

2)  Requires  a  minimum  of  1   1/2"  for 
drain  pipe 

3)  Requires  a  minimum  of  1   1/4"  for 
vent  pipe 

4)  Requires  a  trap   connection   to  the 
waste  pipe 

5)  Requires  a  water  fitting  to  deliver 
water  to  the  laundry  trays 

 j.    1)  Ratedat2DFU 

2)  Requires  a  minimum  of  1   1/2"  for 
drain  pipe 

3)  Requires  a  minimum  of  1   1/4"  for 
vent  pipe 

4)  Most  use  a  built-in  pump  to  discharge  ( 
waste  water 

5)  Most  have  built-in  automatic  water  con-  ' 
trollers 

6)  Requires  a  trap  connection   to  the 
waste  pipe  or  disposer 

Select  true  statements  about  the  construction  and  materials  used  in  the  manufacture  of 
fixtures  and  appliances  by  placing  an  "X"  next  to  the  left  of  the  true  statements. 

 a.  Water  closets  are  generally  made  in  two  sections-bowl  and  tank 

 b,  Water  closet  tanks  are  not  equipped  with  separately  Installed  flushing  mech- 
anisms 

 c.  Water  closets  are  glazed  and  fired  in  a  kiln  at  high  heat  for  up  to  three  di.,-s 

to  ensure  strength  and  quality  of  finish 

 d.  Lavatories  can  be  made  from  vitreous  china,  enameled  cast  iron,  plastic,  and 

fiberglass 

 e.  Bath  bottoms  should  have  a  1/2"  per  foot  pitch  toward  the  drain 

 f.  Shower  baths  are  usually  made  of  vitreous  china 

 g.  Shower  baths  are  available  in  sizes  of  30'  x  30",  36"  x  36",  and  36"  x 


h.  Bidets  are  installed  directly  on  the  floor  similar  to  a  floor  mounted  water 
closet 
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Ki  xhen  sinks  are  only  available  in  single  wells 

Mcst.  water  heaters  are  steel  tanks  with  bonded  glass  linings  intended  to 
P'event  corrosion  of  the  tank  .  .. 

_k.  Water  heaters  are  constructed  with  five  pipe  openings  in  the  top 


I.   Black  iron  pipe  and  fittings  should  be  used  for  the  gas  piping  in  gas  water 
heaters 

 ^m.  Water  heaters  are  constructed  with  drain  valves  (boiler  drains)  it  the  bottom 

of  the  water  tank 

 n.  The  electrical  work  for  an  electric  water  heater  should  tje  done  bv  the 

plumber 

 °-  Some  electric  water  heaters  have  two  heating  elements 

 p.  The  four  main  components  of  a  garbage  disposer  are  the  electric  motor 

grinding  chamber,  two  grinding  elements,  and  the  sink  fitting 

 q.  Most  disposers  do  not  have  a  dishwasher  drain  connection 

 r.  Dishwashers  are  available  in  self  contained  units  which  need  water  and 

waste  connections 

 i.  Most  laundry  trays  are  made  of  fiberglass,  cast  iron,  or  wood 

 1.   Double  compartment  and  single  compartment  laundry  trays  are  available 

5.  Demonstrate  the  ability  to: 

a.  Install  a  water  closet  (floor  mount). 

b.  Install  a  lavatory  (wall  hung  type). 

c.  Install  a  bathtub  (5'  recessed). 

d.  Install  shower  bath  accessories  in  a  ceramic  tile  bathtub. 

e.  Install  an  electric  water  heater. 

f.  Install  a  dishwasher. 

g.  Install  a  garbage  disposal  unit. 

h.  Install  a  gas  water  heater. 

(NOTE  :  If  these  activities  have  not  been  accomplished  prior  to  the  test  please  ask  your 
instructor  when  they  should  be  completed.) 
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FIXTURES  AND  APPLIANCES 
UNIT  IV 


ANSWERS  TO  TEST 


1,  a. 

6 

1. 

8 

b. 

13 

m. 

17 

c. 

16 

n. 

1 

d. 

3 

0. 

1 1 

e. 

9 

p. 

20 

f. 

12 

q. 

15 

g- 

19 

r. 

4 

h. 

2 

s. 

18 

i. 

14 

t. 

10 

7 

u. 

5 

k. 

21 

V. 

22 

2«  a.  Gas  water  heater 

b.  Garbage  disposer 

c  One  piece  fiberglass  shower  enclosure 

d.  Floor  model  laundry  tray 

e.  Dishwasher 

f.  Wall  hung  lavatory  with  raised  back 

g.  Self-rimming  kitchen  sink 

h.  Floor  set  water  closet  with  close  coupled  tanK  and  bowl 

i.  Bidet 

j.  Electric  water  heater 

k.  *=>ecessed  bathtub 

I.  Shower  base 
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4. 
5. 


m.  One  piece  floor  set  tank  and  bovA/l  combination  water  closet 

n.  Wall-hung  siphon  jet  water  closet  with  close-coupled  tank  and  bowl 

0.  Self-rimming  vanity  lavatory  ! 

p.  Under-counter  vanity  lavatory 

q.  Rim  type  vanity  lavatory 

r.  Bath  shower  module 

s.  Rim-type  kitchen  sink 

t.  Wail  hung  laundry  tray 

a.  5  ,  f.  2 

b.  6  g.  4 
c  8  h.  3 

d.  7  i.  10 

e.  1  j.  9 

a.  c,  d,  9,  h,  j,  I,  m,  o,  p,  r,  t  . 

Performance  skills  evaluated  to  the  satisfaction  of  the  instructor 
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WATER  SYSTEMS 
MAINTENANCE  AND  REPAIR 
UNIT  I 


UNIT  OBJECTIVE 

After  completion  of  this  unit,  the  student  should  be  able  to  install  a  prefabricated  air 
chamber  in  a  water  supply  line,  replace  a  section  of  galvanized  water  supply  pipe,  a  gas 
water  heater,  and  a  pressure  control  switch  on  a  water  pump,  and  repair  various  sections  of 
the  plumbing  system.  This  knowledge  will  be  evidenced  by  correctly  parformlng  the  pro- 
cedures outlined  in  the  job  sheets  and  by  scoring  85  percent  on  the  unit  test. 

SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  associated  with  maintenance  and  repair  to  the  correct  definitions  or 
\descriptions. 

2.  Describe  methods  of  thawing  frozen  pipes. 

3.  Describe  emergency  repair  methods  for  fixing  leaking  pipes. 

4.  Match  water  closet  tahk  malfunctions  and  their  causes  to  correct  remedies  for 
tiiose  malfunctions. 

5.  Demonstrate  the  ability  to: 


a. 

Install  a  prefabricated  air  chamber  in  a  water  supply  line. 

b. 

Replace  a  section  of  galvanized  water  supply  pipe. 

c. 

Thaw  a  frozen  pipe  with  a  plumber's  torch. 

d. 

Repair  a  leaking  water  faucet  or  valve, 

e. 

Repair  a  leaking  shower  valve. 

f. 

Replace  a  gas  water  heater. 

g. 

Repair  a  ball  cock  on  a  water  closet. 

h, 

Replace  a  pressure  control  switch  on  a  water  pump. 

i. 

Insulate  water  lines. 
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WATER  SYSTEMS 
-    MAINTENANCE  AND  REPAIR 
UNIT  I 

SUGGESTED  ACTIVITIES 

Instructor:  < 

A.  Provide  student  with  objective  sheet. 

B.  Provide  student  with  information  and  Job  sheets,  - 

C.  Make  transparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  Discuss  information  sheet. 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G.  Have  local  contractor  visit  the  class  to  discuss  related  information 

H.  Give  test. 
Student: 

A.  Read  objective  sheet.  , 

B.  Study  information  sheet. 

C.  Complete  job  sheets. 

D.  Take  test. 

INSTRUCTIONAL  MATERIALS 

Included  in  this  unit: 

A.  Objective  sheet 

B.  Information  sheet 

C.  Transparency  masters 

1.  TM  1 --Methods  of  Thawing  Frozen  Pipe 

2.  TM  2"Emergency  Water  Pipe  Repair 

3.  TM  3--The  Water  Closet  Tank 

4.  TM  4-Ball  Cock 

5.  TM  5--Ball  Valve 
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0.    Job  sheets 

1.  Job  Sheet  #l"lnstall  a  Prefabricated  Air  Chamber  in  a  Water  Supply 
Line 

2.  Job  Sheet  #2-  Replace  a  Section  of  Galvanized  Water  Supply  Pipe 

3.  Job  Sheet  #3"Thaw  a  Frozen  Pipe  With  a  Plumber's  Torch 

4.  Job  Sheet  #4--Repair  a  Leaking  Water  Faucet  or  Valve 

5.  Job  Sheet  #5"Repair  a  Leaking  Shower  Valve 

6.  Job  Sheet  #6- Replace  a  Gas  Watar  Heater 

7.  Job  Sheet  #7-- Repair  a  Ball  Cock  on  a  Water  Closet 

8.  Job  Sheet  #8- Replace  a  Pressure  Control  Switch  on  a  Water  Pump 

9.  Job  Sheet  #9- Insulate  Water  Lines 

E.  Test 

F.  Answars  to  test 
Unit  references: 

A.  Blankenbaker,   E.    Keith.  Modern  Piumbing.  South  Holland,  Illinois: 
Goodheart-Willcox,  1978. 

B.  Naval  Training  Command.  Rate  Training  Manual-Utilitiesman  3  and  2. 
Washington,  D.C.:  U.S.  Government  Printing  Office,  1973. 
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WATER  SYSTEMS 
MAINTENANCE  AND  REPAIR 
UNIT  I 

INFORMATION  SHEET 


Terms  and  definitions 

A.  Maintenance-Keeping  equipment  and  plumbing  systems  functioning  in  an 
approved  manner 

B.  Repair-To  remedy  or  restore  that  which  is  broken  or  in  unworkable 
condition 


C.  Open  flame-Flame  not  confined  to  a  protected  area  and  therefore  dan- 
gerous 

D.  Malfunction-Failure  to  operate  in  a  normal  or  usual  manner 

E.  Frozen  pipe-Water  frozen  In  a  pipe  causing  a  stoppage  and  danger  of  pipe 
damage 

Methods  of  thawing  frozen  pipes  (Transparency  1 ) 

A.  Open  flame 

(NOTE:  Do  not  use  an  open  flame  to  thaw  pipes  inside  a  building.) 

1.  Open  faucet  or  valve  affected  by  the  freeze 

2.  Apply  heat  at  the  lowest  open  end  of  the  frozen  section 

(NOTE:  Do  not  start  in  the  middle  of  a  frozen  section  as  a  pocket 
of  steam  could  develop  and  an  explosion  or  damage  to  the  pipe  could 
occur.) 

3.  Slowly  move  the  flame  along  the  length  of  the  frozen  section  of  pipe 

4.  Repeat  step  3  until  water  flows  freely  from  pipe 

B.  Hot  water 

(NOTE :  This  method  is  recommended  for  use  inside  buildings.) 

1.  Open  faucet  or  valve  affected  by  the  freeze 

2.  Wrap  the  frozen  section  of  pipe  with  clean  cloths 
(NOTE :  Avoid  oily  cloths  or  other  nonabsorbent  cloths.) 
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3.  Pour  hot  water  over  the  entire  length  of  the  frozen  area,  stMi'ting  from 
the  open  end  of  the  pipe 

4.  Repeat  step  3  until  water  flows  freely  from  the  pipe 
Electrical  (welding  generator) 

(NOTE:  The  electrical  method  is  most  commonly  used  to  thaw  service 
pipes  and  other  underground  lines.) 

1.  Determine  the  location  of  the  fro;:en  section  of  pipe 

2.  Select  contact  points  as  close  as  possible  to  the  frozen  area 

3.  Be  sure  that  contact  points  are  free  of  rust,  grease,  or  scale 

4.  Remove  meters,  electrical  ground  connections,  and  couplings  attached 
to  plumbing  in  line  to  be  thawed 

(NOTE ;  If  there  are  gaskets  or  other  insulators  at  pipe  joints,  thaw  pipe 
in  section  between  such  joints  or  use  copper  jumpers.) 

5.  Set  the  direct-current  generator  to  correct  amperage  for  pipe  to  be 
thawed  (Table  1) 

6.  Connect  pipe 

(NOTE;  On  alternating-current  circuits,  a  transformer  must  be  used  to 
adjust  the  amperage  to  the  pipe  being  thawed.) 


TABLE  1 


j  Table  1. -Relation  of  current  and  voltage 
I  required  for  thawing 


I     Type  of  pipe 

Pipe 

Pipe 

Approxi- 

Approxi- 

size 

length 

mate 

mate 
(amps.)^ 

(in.) 

(ft.) 

(volts) 

Wrought  Iron 

3/4 

600 

60 

250 

1 

1 

600 

60 

300 

1  1/2 

600 

60 

350 

2 

500 

55 

400 

3 

400 

40 

450 

Cast  Iron 

4 

400 

50 

500 

6 

400 

50 

600 

8 

300 

40 

600 

'USE  NO  MORE  THAN  100  AMPERES  ON  LEAD  PIPES 
WHICH  HAVE  LEAD  FITTINGS  OR  ANY  SOLDERED  JOINTS. 

7.  Apply  current  until  water  flows  freely 
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INFORMATION  SHEET 

D.  Flowing  hot  water 

1.  Remove  fittings  from  pipe  to  be  thawed 

2.  Insert  small  pipe  or  tube  into  open  end  of  frozen  pipe 

3.  Add  an  elbow  and  piece  of  vertical  pipe  to  the  outer  end  of  the  thaw 
pipe 

4.  Place  a  bucket  under  the  opening  of  the  frozen  pipe 

5.  Insert  a  funnel  in  the  open  end  of  the  vertical  pipe 

6.  Pour  boiling  water  through  the  funnel  and  into  the  thaw  pipe 

7.  As  the  ice  melts,  push  the  thaw  pipe  further  into  the  frozen  pipe 

8.  Withdraw  the  thaw  pipe  quickly  when  the  water  starts  to  flow 

(NOTE:  Do  not  stop  the  flow  until  the  thaw  pipe  is  fully  removed 
and  cleared  of  ice.) 

E.  Hair  dryer 

(NOTE :  A  pistol  type  hair  dryer  works  best.) 

1.  Open  faucet  or  valve  affected  by  the  freeze 

2.  Connect  dryer  to  electrical  power 

3.  Apply  herx  over  entire  length  of  frozen  area,  starting  from  the  open  end 
of  the  pipe 

4.  Repeat  step  3  until  water  flows  freely 

Emergency  repair  methods  for  fixing  leaking  pipes  (Transparency  2) 
(NOTE;  Emergency  repairs  are  strictly  temporary.) 
A,    Rubber  hose  method 

1 .  Turn  off  the  water  supply 

2.  Cut  the  defective  section  of  pipe  at  the  leak. 

3.  Slip  a  small  section  of  hose  over  the  one  end  and  line  up  pipes  evenly 

(NOTE:  Inside  diameter  of  hose  must  be  nearly  the  same  as  outside 
diameter  of  defective  pipe.) 
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4.  Slide  hose  half  way  over  the  other  cut  end 

5.  Fasten  hose  tightly  with  hose  clamps 
B.    Sheet  metal  clamps  method 

1.  Turn  off  the  water  supply 

2.  -  Wrap  the  leaky  area  with  sheet  rubber 

3.  Place  sheet  metal  clamps,  one  on  either  side  of  the  pipe,  on  the  sheet 
rubber  covering 

4.  Fasten  the  clamps  with  bolts  and  nuts 

(NOTE:  Clamps  can  be  purchased  from  plumbing  supply  houses  or 
they  can  be  made  from  scrap  sheet  metal.) 

C    C-clamp  method 

1 .  Turn  off  the  water  supply 

2.  Cut  a  small  piece  of  sheet  rubber  and  place  on  the  defective  part 
of  the  pipe 

3.  Place  a  small  wooden  block  on  the  rubber  sheet 

4.  Place  C-Clamp  in  position  and  tighten  against  wooden  block  to  hold 
sheet  rubber  on  pipe 

(NOTE:  A  hose  clamp  can  also  be  used  in  some  cases.) 

Water  closet  tank  malfunctions  and  their  causes  and  remedies  {Transparen- 
cies 3,  4,  5) 

A.    Water  continues  to  flow,  draining  into  overflow  tube  due  to  float  rising  too 
high  in  tank 

1.  Mdke  sure  float  is  clear  of  tank  sides  and  is  not  held  in  a  high  position 
by  bending  float  arm 

2.  Make  sure  float  does  not  rise  above  desired  water  level  by  bending  float 
arm  until  desired  level  is  achieved 

(NOTE:  Use  both  hands  to  bend  float  arm  as  the  ball  cock  can  be 
damaged  by  excessive  strain  on  the  float  arm  connection  J 
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B.  Water  continues  to  flow,  draining  through  tank  ball  valve  due  to  worn 
or  deformed  tank  ball 

1 .  Clean  existing  ball  and  wipe  valve  seat  clean 

2.  If  valve  continues  to  leak,  replace  tank  ball 

C.  Tank  ball  assembly  fails  to  reseat  ball  valve  due  to  misalignment 

1 .  Make  sure  lift  rods  are  straight  diiii  aligned  over  ball  valve 

2.  Make  sure  trip  lever  is  aligned  over  the  ball  valve 

3.  Make  sure  rod  guide  is  aligned  over  ball  valve 

D.  Water  continues  to  flow  after  float  rises  to  nprmal  shjt-off  position  due  to 
leaking  ball  cock  valve 

1.  Check  linkage  of  float  arm  lever  and  valve  plunger  for  defects  which 
prevent  valve  closing 

(NOTE ;  Some  water  corrodes  brass  parts.) 

2.  Replace  valve  washer 

E.  Water  continues  to  flow,  draining  into  base  of  overflow  tube  due  to  corro- 
sion of  threaded  end  of  overflow  tube 

1 .  Remove  overflow  tube  and  clean  broken  threads  from  tube  base 

2.  Install  new  overflow  tube 

(NOTE :  Measure  and  cut  to  correct  length  before  installing.) 
=.    Water  continues  to  flow  as  float  does  not  rise  due  to  being  water  logged 

1.  Remove  float  and  make  repairs 

2.  Remove  float  and  replace  with  new  float 
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Methods  of  Thawing  Frozen  P|pe 
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Thawing  a  Frozen  Pipe  with 
Hot  Water  on  Absorbent  Cloths 


BOILING 
WATER 


I 


11 


FUNNEL 


*  I 
I  I 
(  I 


I  DOTTED  LINES  SHOW 
'■"TINGS  AND  PIPE 
REMOVED 


1 

||- FROZEN  WATER  PIPE 


THAW  PIPE      x-^^-^fm  I 


7' 


ICE 


Thawing  an  Underground 
or  Otherwise  Inaccessible  Pipe 


wS^miNrCi'^^^HIS  WIRE  \ 

UmV  ^-  CONNECTED  TOT 
^•^'^  A'.  ?\  C  D.  E.  OR 

Connection  Points  for  Thawing 
Frozen  Service  Lines 
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Water  Pipe  Repairs 


RUBBER  HOSE 


— HOSE  CLAMPS— 


C  CIamp  and  a  small  block  of  wood  will  stop 
leak  when  nothing  else  is  at  hand.    Use  rubber 
here  .too. 


Hose  Clamp  (size  16  or  12)  stops  pinhole 
leak  on  any  size  pipe.    Be  sure  to  use  with 
a  rubber  blanket. 
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PIPE 


EET  METAL 
LAMPS 


SHEET  RUBBER 
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Water  Closet  Tank\ 


Rod  Guide  Float  Ball 

Cutaway  view  shows  principle  parts  of  a  water  closet  tank. 
Some  parts  are  known  by  several  different  names. 


Plastic  Tank  and  Controls 

Iliust'  Jtion  provided  by  Mansfield  Sanitary.  Incorporated  of  Perrysville,  Ohio,  a  subsidiary 
of  Inierpace  Corporation. 
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Ball  Cocks 


 ^Craa®, —  8"  Brass  Float  Rod 

Upper  Lever 


Lower  Lever 

n  Plunger  Assembly  includes  neoprene  valve  seat 
Treated  Split  Leather  W  sher    (i^.K-^         treated  split  leather  washer 

s  Plunger  only  , 


Thumb  Screw(2) 


Neoprene  Valve  Seat 
Nylon  Seat 

10"  Vinyl  Refill  Tube 


Refill  Tube  Clip  . 
Refill  Tube  Connector 


Shank  Gasket 

Brass  Locknut 
Coupling  Nut  Washer 

Brass  Coupling  Nut 


Illustration  provided  by  Mansfield  Sanitary,  Incorporated  of  Perrysville.  Ohio,  a  subsidiary 
of  Interpace  Corporation. 


1  OOo 


Ball  Vah/e' 


fK 


Screw  — ^^"e  Q 


Upper  lift  wire 


Open  center  guide 


Lower  lift  wire 


Spud  Gasket 


Brass  Spud  Nut  2" 


Illustration  provided  by  Mansfield  Sanitary,  Incorporatea  of  Perrysville,  Ohio,  a  subsid 
of  Interpace  Corporation, 
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WATER  SYSTEMS 
MAINTENANCE  AND  REPAIR 
UNIT  I 


JOB  SHEET  #1..INSTALL  A  PREFABRICATED  AIR  CHAMBER  IN 

A  WATER  SUPPLY  LINE 


EVALUATION:  Given  access  to  tools,  equipment,  and  supplies,  install  s  pre- 
fabricated air  chamber  in  a  water  supply  line.  When  completed,  the  air  chamber 
should  suppress  all  noise  caused  by  water  hammer.  Joints  must  not  leak. 

I.      Tools  and  equipment 

A.  Air  chamber 

B.  Tubing  cutters  with  reamer 

C.  Tee 

D.  Soldering  tools 

1.  Torch  and  tank 

2.  Striker 

3.  Flux 

4.  Sand  cloth 

5.  Fitting  brush 

6.  Solder 

7.  Clean  cloth 

(NOTE:  To  stop  small  amounts  of  wtter  from  moving  through  a  joint 
to  be  soldered,  stuff  bread  (household  bread)  into  the  pipe  until  water 
stops.  After  soldering  the  joint,  the  water  can  be  turned  on  and  the 
bread  will  wash  out  of  the  pipe.) 

II.  Procedure 

A.  Determine  location  of  noise 

B.  Obtain  access  to  water  supply  line 

C.  Determine  size  of  air  chamber  required  for  line 

D.  Shut  off  water  supply 

E.  With  tubing  cutters,  cut  line  at  poini  where  chamber  will  be  installed 
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JOB  SHEET  #1 
Drain  water  from  the  line 

After  removing  burrs  by  reaming,  clean  tubing  ends  with  sandcloth 
Clean  solder  cups  on  air  chamber  and  tee 
Apply  flux  to  all  parts  to  be  soldered 

Place  the  air  chamber  in  position  in  the  line  and  support  it  to  assure  that  it  is 
level  and  plumb 

Light  the  torch  and  solder  the  connections 

(NOTE:  Wipe  excess  solder  and  flux  from  joint  using  a  clean  cloth.) 

When  joints  are  cooled,  turn  on  water  and  test  for  water  hammer 

Check  with  instructor  for  approval  of  job 

Clean  up  the  area  and  return  all  tools  and  equipment 
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JOB  SHEET  #2-REPLACE  A  SECTION  OF  GALVANIZED 
WATER  SUPPLY  LINE 


EVALUATION:  Given  a  four-wheel  cutter,  pipe  wrenches,  a  pipe  nipple  half  

nTn^Ln-J'T  "l'^'  '^^^^'^P*^^  P'P®  threaders,  replace  a  section 
of  galvanized  water  supply  line  installed  horizontally  underneath  a  raised  floor 
The  completed  pipe  joints  must  not  leak.   

I.      Tools  and  equipment 

A.  Four  wheel  pipe  cutter 

B.  Pipe  wrenches 

C.  Steel  pipe  nipple 

0.  Steel  union 

E.  Pipe  vise 

F.  Pipe  threader 

G.  Pipe  reamer 

H.  One  wheel  pipe  cutter 

1.  Pipe  compound  or  tape 
J.     Flat  file 

(NOTE:  If  outside  burr  from  four  wheel  cutter  operation  is  excessive, 
a  flat  file  must  be  used  to  remove  the  burr.) 

I-      Procedure  (Figure  1) 

Figure  1  ^     Cut  The  Pipe,  And  { 


II  Remove  The  Defective  Pipe  M 


Install  A  New  Section  Of  Pipe  And  A  Union 

A.  Turn  off  water  supply 

B.  Measure  length  of  pipe  to  determine  length  of  replacement 

C.  Cut  pipe  at  desfred  location,  using  a  four-wheel  cutter 
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JOB  SHEET  #2 

C.  Disconnect  pipe  and  fitting,  disconnecting  liangers  if  necessary 

D.  Assemble  nipple  and  half  union,  and  connect  to  fittings  in  supply  line 

E.  Measure,  cut.  and  thread  replacement  pipe,  allowing  for  fittings 

F.  Connect  unions 

G.  Turn  on  water  supply 

H.  Check  for  leaks 
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WATER  SYSTEMS 
MAINTENANCE  AND  REPAIR 
UNIT  I 


JOB  SHEET  #3-.THAW  A  FROZEN  PIPE  WITH  A  PLUMBER'S  TORCH 

EVALUATION:  Given  an  exposed,  frozen,  steel  water  supply  pipe,  a  torch,  and 
necessary  materials,  thaw  the  pipe.  Water  must  flow  freely  through  the  pipe 
after  thawing. 

A.    Torch  and  tank 

8.    Pipe  (for  simulated  frozen  condition) 

C.  Fire  extinguisher 

(NOTE:  A  fire  extinguishtr  should  be  kept  in  a  convenient  location  any 
time  a  torch  is  used.) 

D.  Asbestos  sheeting  or  other  fireproof  material 
II.  Procedure 

A.  Locate  frozen  area  of  pipe 

B.  Open  faucet  or  valve 

C.  Light  torch  and  adjust  flame 

D.  Apply  heat  in  a  back  and  forth  motion  over  entire  length  of  freeze 

(CAUTION:  Take  precautions  against  fire  by  using  asbestos  sheeting  or 
other  fireproof  material.) 

E.  Continue  step  D  until  water  runs  freely  through  lines 

F.  Remove  torch  and  extinguish  flame 

G.  Allow  water  to  flow  for  several  minutes  to  avoid  refreezing 

H.  Close  faucet  or  valve 
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JOB  SHEET  #4"REPAIR  A  LEAKING  WATER  FAUCET  OR  VALVE 


EVALUATION;  Given  a  strap  wrench,  screwdriver,  knife,  washers,  and  a  seat- 
dressing  tool,  rdpalr  a  leaking  water  faucet.  The  faucet  nfiust  not  be  marred 
by  plunnbing  tools,  and  it  must  not  leak  after  repair. 


I.      Tools  and  equipment 


A. 

Strap  wrench  ^ 

B. 

Screwdriver 

\ 

\ 

C. 

Compression  type  faucet 

D. 

Adjustable  wrench 

E. 

Knife 

F. 

Washers  ' 

G. 

Seat-dressing  tool  \ 

H. 

Packing  ring 

1. 

Handle  puller 

J. 

Stem  grease 

I 
I 


II.      Procedure  i 


(NOTE:  Refer  to  figure  1.) 

O 


Figure  1 
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/ 


A.  Shut  off  water  supply  to  faucet 

B.  Turn  faucet  handle  to  open  faucet  and  remove  handle 

C.  Remove  packing  nut  using  adjustable  wrench 

0.  Remove  spindle  to  expose  v^asher 

E.  Check  seat  for  wear 

F.  Inspect  stem  for  wear 

G.  Remove  brass  washer  screw  with  screwdriver 

H.  Lift  washer  with  knife  tip 

1.  Replace  washer  with  new  one  and  tighten  with  screwdriver 
J.     Replace  packing  ring  between  cap  nut  and  spindle  as  follows: 

1.  Remove  cap  nut  and  spindle 

2.  Remove  handle  from  top  of  stem  using  a  handle  puller  wrench 

3.  Replace  packing  ring 

K.    Dress  faucet  ground  seat  as  follows: 

1.   Insert  seatdressing  tool  in  faucet,  and  press  threaded  cone  down 


2.  Center  spindle  and  cutter  in  faucet 

3.  Using  moderate  downward  pressure,  rotate  handwheel  to  the  right 
to  dress  seat 

(NOTE:  Seat  should  be  clean  and  free  'rrom  burrs  and  knicks  when 


into  body  opening 


• 


dressed.) 


Reassemble  remaining  parts 


(NOTE;  Apply  stem  grease  to  stem.) 


Check  with  instructor  for  approval  of  job 


Clean  up  the  area  and  return  ail  tools  and  equipment 
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WATER  SYSTEMS 
MAINTENANCE  AND  REPAIR 
UNIT  I 

JOB  SHEET  #5-*REPAIR  A  LEAKING  SHOWER  VALVt 

EVALUATION:  Given  an  adjustable  wrer '^h  and  a  valve-seat  wrench,  repair  a 
leaking  shower  valve.  When  compltited,  the  snuwer  valve  must  not  leak, 

I.      Tools  and  equipment 

A.  Adjustable  wrench 

B.  Screwdrivers 

C.  Plumber's  socket  wrench  set 

D.  Valve  seat  wrench 

E.  Valve  seat  (new) 

F.  Washer  (new) 

G.  Pipe  compound 

H.  Clean  cloth 
L  Knife 

J.  Handle  puller 

K.  Stem  grease 
li.  Procedure 

A.  Cut  off  water  supply  to  valve 

8,  Remove  valve  handle  with  handle  puller 

C.  Remove  escutcheon 

D.  Loosen  valve  bonnet  with  socket  wrench  and  remove  valve  stem  assembly 

E.  Remove  and  replace  valve  seat,  using  valve-seat  wrench 

F.  Romove  washer  on  end  of  stem  using  knife  tip 

G.  Replace  washer  using  screwdriver 

H.  Reassemble  valve  using  pipe  compound  to  lubricate  threads 

I.  Tighten  packing  nut  using  adjustable  wrench 
(NOTE :  Apply  stem  grease  to  stem.) 

J.     Replace  escutcheon  and  valve  handle 
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JOB  SHEET  #5 

Wipe  valve  and  adjacent  area  with  clean  cloth 
Check  with  instructor  for  approval  of  Job 
Return  all  tools  and  clean  up  the  area 


WATER  SYSTEMS 
MAINTENANCE  AND  REPAIR 
UNIT  I 

JOB  SHEET  #6-REPLACE  A  GAS  WATER  HEATER 


EVALUATION:  Given  access  to  plumbing  tools,  equipment  and  materials,  replace 
a  gas  water  heater.  Finished  work  must  be  approved  by  the  instructor  using  the 
accompanying  check-list.  All  items  must  be  rated  **yes'*  for  satisfactory  per- 
formance. 

L      Tools  and  equipment 

A.  Tubing  cutter 

B.  Garden  hose 

C.  Soldering  tools 

1.  Torch  and  tank 

2.  Solder 

3.  Flux  with  brush 

4.  Striker 

5.  Sand  cloth  and  fitting  brush 

6.  Clean  cloth 

D.  Temperature  and  pressure  relief  valve 

E.  Fittings 

F.  Pipe  wrenches 

G.  Tin  snips 

H.  Pipe  compound  or  tape 

I.  Screw  driver 

J.     Cloths  to  wipe  up  spilled  water 
II.  Procedure 

A.  Close  gas  valve  to  heater 

B.  Xlose  water  supply  vaive  to  water  heater 

C.  Connect  ga.den  hose  from  heater  drain  valve  to  nearest  drain  or  place 
outdoors 

(NOTE:  Do  not  run  water  on  lawn  or  flower  beds.) 
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JOB  SHEET  #6 


D. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 


Open  heater  drain  valve  and  drain  as  much  water  from  the  heater  as  possible 

(NOTE:  The  highest  hot  water  faucet  in  house  must  be  open  in  order  to 
allow  water  to  leave  the  heater  and  drain  the  water  line.) 

Set  up  tools  and  equipment  and  bring  in  the  new  water  heater  while  water 
drains  from  old  heater 

Disconnect  the  relief  valve  over-flow  line 

Disconnect  gas  supply  at  union  near  heater 

Remove  gas  connection  on  heater 

Remove  flue  pipe 

Close  drain  valve  and  remove  garden  hose  when  tank  is  empty 

Cut  hot  and  cold  lines  directly  above  heater  with  tubing  cutters  (Figure  1) 


Remove  old  water  heater  from  its  present  position  and  replace  with  new 


(NOTE;  New  heater  should  have  been  ordered  to  correspond  to  the  same 
height  as  the  old  heater,) 

Line  up  gas  and  water  supplies  with  the  new  heater  connections 


Figure  1 


heater 
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JOB  SHEET  #6 


N.    Remove  adapters  from  old  heater  and  reuse  if  not  damaged  (Figure  2) 
(NOTE:  Install  new  relief  valve,) 
Figure  2  Flue 


Adapter 


Adapter 


0.    Connect  water  supplies  to  heater  using  couplings  or  new  pipe 

P.     Connect  gas  supply  to  heater 

Q.    Connect  flue  pipe  from  heater  to  chimney 

(NOTE;  Reseal  at  chimne^  to  prevent  flue  gas  leaks  and  in  proper  com- 
bustion according  to  local  codes.) 

R.  Make  sure  drain  valve  is  closed  and  turn  on  water  supply 

n^HDTE:  Close  highest  hot  water  faucet  when  water  flows  freely.) 

S.  Check  for  water  leaks 

T,  Open  gas  valve  to  heater 

U.  Check  for  gas  leaks  using  soap  and  water 

V,  Light  gas  pilot  and  burner 

W.  Adjust  flame  if  necessary 

X.  Check  with  instructor  for  approval  of  job 

Y.  Clean  up  area  and  replace  tools 


INSTRUCTOR  CHECKLIST 


INSTRUCTIONS:    If  the  performance  is  satisfactory,  write  YES  in  the  space  provided.  If 

the  perform.iiice  is  unsatisfactory,  write  NO  in  the  space.  Each  item 
must  be  rateil  "yes"  for  satisfactory  task  performance. 

« 

1.   Vent  pipo  is  positioned  pro|M.»rlv,  


2.   Roof  flashing  prevents  watct  leaks. 


3.   Hot  water  heater  burner  flame  is  properly  adjusted. 


4.   Hot  end  cold  water  supply  lines  do  not  leak. 


5.   Hot  water  heater  is  installed  m  a  stable  position. 


6.   Relief  valve  outlet  is  properis  installed. 


7.   Heater  is  positioned  for  acct^ible  mintenance. 
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WATER  SYSTEMS 
MAINTENANCE  AND  REPAIR 
UNIT  I 

JOB  SHEET  #7-REPAIR  A  BALL  COCK  ON  A  WATER  CLOSET 

EVALUATION:  Provided  with  a  screwdriver,  adjustable  wrench,  vise-grip  pliers^ 
and  repair  supplies,  repair  a  diaphragm-type  ball  cock  on  a  water  closet.  The 
ball  cock  must  provide  rapid,  automatic  delivery  of  water  and  must  not  overflow 
the  fixture.  

!•      Tools  and  equipment 

A.  Water  closet  (tank  type) 

B.  Screwdrivers 

C.  Adj  ustable  wrrnch 

D.  ;  Spud  wrench  or  all-purpose  wrench 

E.  Vise-grip  pliers 

F.  New  ball  cock 

G.  Pipe  compound 

H.  Clean  cloth 

I.  Sponge 
II.  Procedure 

A.  Shut  off  water  at  fixture  stop  valve 

B.  Remove  top  from  tank 

C.  Completely  drain  the  tank  and  sponge  out  the  water  that  does  not  drain 

D.  Remove  the  nut  from  underside  of  closet  tank  which  holds  ball  cock  and 
lift  flush  valve  from  tank 

E.  Remove  diaphragm  and  rubber  seat  from  guide 

F.  If  worn,  replace  diaphragm,  plunger,  and  seat  washer 

G.  If  worn,  replace  diaphragm  guide 

H.  Replace  ball  cock  if  above  steps  are  inappropriate 

L      Replace  tank  top 

J.     Turn  water  on 

K.    Check  operation  of  bdll  cock 


JOB  SHEET  #7 

Check  with  instructor  for  evaluation  of  job 
Replace  all  tools  and  equipment 


WATER  SYSTEMS 
MAINTENANCE  AND  REPAIR 
UNIT  I 


JOB  SHEET  #8-REPLACE  A  PRESSURE  CONTROL  SWITCH  ON  A 

WATER  PUMP 


EVALUATION:  Given  a  screwdriver  and  a  set  of  open-end  wrenches,  replace  a 
malfunctioning  pressure  control  switch  on  a  pump.  The  new  switch  must  function 
to  provide  an  amount  of  water  at  the  pressure  level  designated  by  the  pump 
manufacturer,  

L      Tools  and  equipment 

A.  Water  pump  with  pressure  control 

B.  New  pressure  control 

C.  Screwdriver 

0.  Set  of  open-end  wrenches 
E.    Pipe  compound  or  tape 

II.  Procedure 

A.  Turn  off  power  supply 

B.  Remove  cover  from  pressure  switch 

C.  Disconnect  wiring  on  switch,  observing  carefully  the  correct  location  of  wiro 
leads  on  the  switch 

D.  Remove  switch  from  pump  using  open-end  wrench 

E.  Install  new  switch  on  pump  using  open-end  wrench 
(NOTE:  Apply  pipe  compound  or  tape  to  male  threads.) 

F.  Connect  wire  leads  on  switch  using  a  screwdriver 

G.  Turn  on  power  supply 

H.  Check  operation  of  pump 

(NOTE:  Switch  may  have  to  be  adjusted  to  produce  the  desired  pressure 
and  differential.) 

1.  Check  with  instructor  for  evaluation  of  job 
J.     Return  ail  tools  and  clean  up  the  area 
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WATER  SYSTEMS 
MAINTENANCE  AND  REPAIR 
UNIT  I 


JOB  SHEET  #9"INSULATE  WATER  LINES 


EVALUATION:  Given  1  1/4"  frost  proof  pipe  insulation  and  a  1"  diameter 
plastii  water  line  exposed  to  freezing  temperatures,  insulate  the  line.  All  exposed 
surfaces  of  the  pipe  must  be  covered  with  insulation. 


Tools  and  equipment 


A. 

Insulation 

B. 

Pipe  and  fittings 

C. 

Insulation  cement 

D. 

Pocket  knife 

E. 

Duct  tape 

Procedure 

A. 

Spread  split  insulation 

B. 

Fit  over  straight  length  of  pipe 

C. 

Butt  each  3'  length  end  to  end 

D. 

Apply  cement  to  canvas  overlap  tab 

E. 

Press  both  edges  of  insulation  together 

F. 

Press  canvas  to  tab  down 

G. 

Cut  V-notch  in  center  of  elblow  to  fit  around  elbow 

H. 

Fold  insulation  over  elbow 

1. 

Mold  together 

J. 

Notch  out  at  center  of  tee  outlet  to  fit  around  tee 

K. 

Split  insulation 

L. 

Fit  around  tee 

M. 

Cut  V-shaped  piece  of  insulation  to  size  needed 

N. 

Slide  into  notch  at  center  of  tee 

JOB  SHEET  #9 

0.    Apply  duct  tape  if  needed 

P.    Check  with  instructor  for  evaluation 

Q.    Clean  up  the  area  and  return  all  tools  and  equipment 
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WATER  SYSTEMS 
MAINTENANCE  AND  REr^Ain 
UNIT  I 


NAME 


TEST 


Match  the  terms  on  the  right  to  the  correct  definitions 

 a-  Keeping  equipment  and  pPimbing  sy- 
stems functioning  in  an  approved 
manner 

 b.  To  remedy  or  restore  that  which  is 

broken  or   in   unworkable  condition 

 ^c.  Flame  not  confined  to  a  protected  area 

and  therefore  dangerous 

 d.  Water  frozen  in  a  pipe  causing  a  stoppage 

and  danger  of  pipe  damage 

 e.  Failure  to  operate  in  a  normal  or  usual 

manner 

Describe  three  methods  of  thawing  frozen  pipes. 


1.  Frozen  pipe 

2.  Repair 

3.  Malfunction 

4.  Maintenance 

5.  Open  flame 


a. 


b. 


c. 


Describe  two  emergency  repair  methods  for  fixing  leaking  pipes, 
a. 


b. 


Match  water  closet  tank  malfunctions  and  causes  on  the  right  to  their  remedies. 


_a,  1)  Make  sure  float  is  clear  of  tank 
sides  and  is  not  held  in  a  high 
position   by  bending  float  arm 

2)  Make  sure  float  does  not  rise  above 
desired  water  level  by  bending  float 
arm  until  desired  level  is  achieved 

b.  1)    Clean  existing  ball  and  wipe  valve 
seat  clean 

2)  If  valve  continues  to  leak,  replace 
tank  ball 

^c,  1)  Make  s-jre  lift  rods  are  straight  and 
aligned  over  ball  valve 

2)  Make  sure  trip  lever  is  aligned  over 
the  ball  valve 

3)  Make  sure  rod  guide  is  aligned  over 
ball  valve 

^d.  1)  Check  linkage  of  float  arm  lever 
and  valve  plunger  for  defects  which 
prevent  valve  closing 


1.  Tank  ball  assembly  fails 
to  reseat  ball  valve  due 
to  misalignment 

2.  Water  continues  to  flow, 
draining  through  tank 
ball  valve  due  to  worn  or 
deformed  tank  ball 

3.  Water  continues  to  flow, 
draining  into  base  of 
overflow  tube  due  to  cor- 
rosion of  threaded  end  of 
overflow  tube 

4.  Water  continues  to  flow, 
draining  into  overflow 
tube  due  to  float  rising 
too  high  in  tank 

5.  Water  continues  to  flow 
after  float  rises  to  nor- 
mal  shut-off  position  due 
to  leaking  ball  cock  valve 


2)     Replace  valve  washer 


1)     Remove  overflow  tube  and  clean 
broken    threads  from  tubo  base 


2)     Install  new  overflow  tube 


10?.  t 


5.  Demonstrate  the  ability  to: 


iiisiaii  a  Mreidoricaioci  air  jcndmpdr  in  a  wstBt  supply  line. 

b. 

ncfjiove  a  dcwilun  OT  gaiVaniZuC  WdtOt  SUpply  pip6. 

c 

Thdw  (1  frn^sn  nino  lAilth  a  nlitmKar'e  ti^r/^u 
•  ■  luvv  u  1 1        1  fji^o  wiiri  Q  piumucr  s  lurCn* 

d. 

RdDdir  3  Isakina  M/at^r  faurpt  nr  ualuo 

e. 

Repair  a  leaking  shower  valve. 

f. 

Replace  a  gas  water  heater. 

g. 

Repair  a  ball  cock  on  a  water  clost^t. 

h. 

Replace  a  pressure  control  switch  on  <.  water  pump. 

Insulate  water  lines. 

(NOTE :  .f  These  activities  have  not  been  performed  prior  to  the  test,  ask  your  instruc- 
tor when  they  should  be  completed.) 


r 
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UNIT  I 


ANSWERS  TO  TEST 

a.  4 

b.  2 

c.  5 

d.  1 
3 

Description  should  include  any  three  of  the  following  methods: 

a.  Open  flame 

1 )  Open  faucet  or  valve  affected  by  the  freeze 

2)  Apply  heat  at  the  lowest  open  end  of  the  frozen  section 

3)  Slowly  move  the  flame  along  the  length  of  the  frozen  section  of  pipe 

4)  Repeat  step  3  until  water  flows  freely  from  pipe 

b.  Hot  water 

1 )  Open  faucet  or  valve  affected  by  the  freeze 

2)  Wrap  the  frozen  section  of  pipe  with  clean  cloths 

3)  Pour  hot  water  over  the  entire  length  of  the  frozen  area,  starting  from  the  ope 
end  of  the  pipe 

4)  Repeat  step  3  until  water  t'L  ^vs  freely  from  the  pipe 

c.  Electrical  (welding  generator) 

1 )  Determine  the  location  of  the  frozen  section  of  pipe 

2)  Select  contact  points  as  close  as  possible  to  the  frozen  area 

3)  Be  sura  that  contact  points  are  free  of  rust,  c'ease,  or  scale 

4)  Remove  meters,  electrical  ground  connections,  and  couplings  attached  to 
plumbing  in  line  to  be  thawed 


5)  Set  the  direct-current  generator  to  correct  amperage  for  pipe  to  be  thawed 

6)  Connect  pipe 

7)  Apply  current  until  water  flovys  freely 

d.  Flowing  hot  water 

1 )  Remove  fittings  from  pipe  to  be  thawed 

2)  insert  small  pipe  or  tube  into  open  end  of  frozen  pipe 

3)  Add  an  elbow  and  piece  of  vertical  pipe  to  the  outer  end  of  the  thaw  pipe 

4)  Place  a  bucket  under  the  opening  of  the  frozen  pipe 

5)  Insert  a  funnel  in  the  open  end  of  the  vertical  pipe 

6)  Pour  boiling  water  through  the  funnel  and  into  the  thaw  pipe 

7)  As  the  ice  melts,  push  the  thaw  pipe  further  into  the  frozen  pipe 

8)  Withdraw  the  thaw  pipij  quickly  when  the  water  starts  to  flow 

e.  Hair  dryer 

1 )  Open  faucet  or  valve  affected  by  the  freeze 

2)  Connect  dryer  to  electrical  power 

3)  Apply  heat  over  entire  length  of  frozen  area,  starting  from  the  open  end  of  the 
pipe 

4)  Repeat  step  3  until  water  flows  freely 

Description  should  include  any  two  of  the  following  applications: 

a.  Rubber  hose 

1)  Turn  off  the  water  supply 

2)  Cut  the  defective  section  of  pipe  at  the  leak 

3)  Slip  a  small  section  of  hose  over  the  one  end  and  line  up  pipes  evenly 

4)  Slide  hose  half  way  over  the  other  cut  end 

5)  Fasten  hose  tightly  with  hose  clamps 

b.  Sheet  metal  clamps 

1)  Turn  off  the  water  supply 

2)  Wrap  the  leaky  area  with  sheet  rubber 

3)  Place  sheet  metal  clamps,  one  on  either  side  of  the  pipe,  on  the  sheet  rubber 
covering 
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4)     Fasten  the  clamps  with  bolts  and  nuts 
C-clamp 

1 )  Turn  off  the  water  supply 

2)  Cut  a  small  piece  of  sheet  rubber  and  place  on  the  defective  part  of  the  pipe 

3)  Place  a  small  wooden  block  on  the  rubber  sheet 

4)  Place  C-clamp  in  position  and  tighten  against  wooden  blocl<  to  hold  sheet 
rubber  on  pipe 


b.  2 

d.  5 

e.  3 

Performance  skills  evaluated  to  the  satisfaction  of  the  instructor 


DRAINAGE  SYSTEMS 
MAINTENANCE  AND  REPAIR 
UNIT  II 


UNIT  OBJECTIVE  / 


After  completion  of  this  unit,  the  student  should  be  able  to  match  terms  associated  with 
maintenance  and  repair  of  drainage  systems  to  correct  definitions  or  descriptions,  identify 
equipment  used  to  clear  stoppages  in  plumbing  fixtures,  identify  clean-out  access  points  in  a 
drainage  system,  and  demonstrate  the  ability  to  remove  obstructions  from  drain  lines.  This 
knowledge  will  be  evidenced  by  correctly  performing  the  procedures  outlines  on  the  job 
sheets  and  by  scoring  85  percent  an  the  unit  test. 


SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Match  terms  associated  with  maintenance  and  repair  of  drainage  systems  to 
the  correct  definitions  and  descriptions. 

2.  Identify  equipment  used  to  clear  stoppages  in  plumbing  fixtures. 

3.  Identify  clean-out  access  points  in  a  drainage  system. 

4.  Demonstrate  the  ability  to: 

a.  Replace  a  lavatory  trap. 

b.  Clear  obstructions  from  a  lavatory  drain. 

c.  Clear  obstructions  from  a  water  closet  drain. 

d.  Clear  obstructions  from  a  main  drain  line. 
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UNIT  II 


SUGGESTED  ACTIVITIES 

Instructor: 

A.  Provide  student  with  objective  sheet 

B.  Provide  student  with  information  and  job  sheets. 

C.  Make  transparencies. 

D.  Discuss  unit  and  specific  objectives, 

E.  Discuss  information  sheet. 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G.  Invite  a  plumbing  contractor  to  visit  the  class. 

H.  Give  test. 
Student: 

A.  Read  objective  sheet. 

B.  Study  information  sheet 

C.  Complete  job  sheets. 

D.  Take  test. 

INSTRUCTIONAL  MATERIALS 

Included  in  this  unit: 

A.  Objective  sheet 

B.  Information  sheet 

C.  Transparency  masters 

1.  TM  1--Equipment  to  Clear  Stoppages 

2.  TM  2-Clean-out  Access  Points 

3.  TM  3-Clean-out  Access  Points  (Continued) 

D.  Job  sheets 

1.  Job  Sheet  #1--Replace  a  Lavatory  Trap 
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2.  Job  Sheet  #2- Clear  Obstructions  From  a  Lavatory  Drain 

3.  Job  Sheet  #3"Clear  Obstructions  From  a  Water  Closet  Drain 

4.  Job  Sheet  #4"Clear  Obstructions  From  a  Main  Drain  Line 
II.      Unit  references: 

A.  Blanl<enbaker,  E.  Keith.  Modem  Plumbing.  South  Holland,  III.:  Goodheart- 
Willcox,  1978. 

B.  Rate  Training  Manual:  Utilitiesman  3  and  2.  Washington,  D.C.:  United 
States  Government  Printing  Office/Naval  Training  Command,  1973. 
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DRAINAGE  SYSTEMS 
MAINTENANCE  AND  REPAIR 
UNIT  II 

INFORMATION  SHEET 

I.      Terms  and  definitions 

Auger-Rotary  tool  used  by  plumbers  to  clean  drains 

pi'u™bif?to:'=:^ssv:r     '^^'^    ''"^-^  -'"^ 

0.    Snake-Steel  band  or  spring  coiled  up  for  easy  use.  used  to  clear  plumbing 

Equipment  used  to  clear  stoppages  in  plumbing  fixtures  (Transparency  1 ) 
(NOTE:  Check  for  acid  or  any  other  corrosive  substance  before  working  on 

A.  Plunger 

(NOTE:  A  plunger  i-  also  known  as  the  plumber's  friend,  and  as  a  force 

B.  Closet  auger 

(NOTE:  After  using,  wash  with  clean  wate'  and  oil  to  avoid  rusting.) 

C.  Trap  and  drain  auger 

(NOTE;  Tho  trap  and  drain  auc.er  is  best  used  on  waste  pipes  and  traos 
that  are  not  easily  disassembled.)  ^^^^ 

D.  Water  ram 

rerfi'tu't'ra'psT'"  "™  of 

Plumber's  snake 

helfto  loo.Tn  Ytn  '"'^'■'^  °^  Small  snakes  may 

he  p  to  loosen  stoppages  m  lavatory  and  kitchen  sink  traps  but  the  best 
solution  IS  to  remove  and  clean  the  trap.) 

Caustic  chemicals 

(CAUTION;  Use  caustic  chemicals  only  as  a  last  resort  esneciaiiv  m  ron^r..  . 
grease  and  soap  buildup  in  dram  lines.  Do  not  use  in  pflstTc  pS 
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Clean-out  access  points  on  a  drainage  system  (Transparencies  2  and  3) 
(NOTE:  Check  local  codes.) 

A.  Base  of  stack 

(NOTE:  Many  codes  require  a  clean-out  at  the  base  of  each  vertical  drain 
pipe.) 

B.  Tr.ns 

(NOTE:  Lavatory,  kitchen  sink,  and  exposed  bath  »r.di  shower  traps  should 
be  made  to  be  easily  removed.) 

C.  Vent  terminals 

(NOTE :  These  are  specifically  intended  for  clearing  blocked  stacks.) 

D.  Clp-^n-outs  in  sewer  line 

(NOTE:  Check  the  local  codes.  Many  codes  require  buried  sewer  lines  to 
have  a  clean-out  for  every  50'  of  pipe.) 

E.  Water  closets 

(NOTE :  Remove  water  closet  for  drain  cleaning  only  after  all  other  attempts 
have  been  made.) 
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Equipmentloj  Clear  Stoppages 


Drain 
Cleaner 


Drain 
Cleanery 


Water  Ram 

1   / 

Caustic  Chemicals 


Portable 
Electric  Snake  i 


T 


Plunger 


Blockage' 


Closet  Bowl 


Obstruction 

Closet  Auger  in  use 


Plumber's  Snake  Trap  and  Drain  Auger 


1032 


Clean-out  Access  Points 

(Note:  Be  sure  to  check  local  codes.)' 


Ground  level 


Main  Sewer 

i  


Vent  Terminal 


Stack  blocked 


50' 


CO 


50'  Maximum 


Clean-outs  in  Sewer  Line 


^Stack 


Base  of  Stack 


Building  Drain 

I 


House 


CD 


Blockage 
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Clean-out  Access  Pointsl 

(Continued) . 


R-trapi 


Water  Closet 


Remove  water  closet  to  clean  drain 
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JOB  SHEET  #1-REPLACE  A  LAVATORY  TRAP 


EVALUATION:  Given  an  adjustable  wrench  and  other  needed  tools  and 
equipment,  replace  a  faulty  lavatory  trap.  Time  limit  is  15  minutes.  When 
completed,  the  lavatory  trap  must  not  leak.   

I.      Tools  and  equipment 

A.  Lavatory  with  P  trap 

B.  Adjustable  wrench  or  all-purpose  wrench 

C.  Pan  to  catch  trap  water 

D.  New  trap  with  washers  and  slip  nuts 

E.  Pipe  compound 

F.  Drop  cloth 
II.  Procedure 

A.  Spread  drop  cloth  under  lavatory 

B.  Disconnect  slip-joint  nuts     avatory  trap 
(NOTE :  Use  pan  to  catch  trap  water.) 

C.  Replace  lavatory  trap,  using  complete  kit  provided  by  manufacturer  and 
other  necessary  materials 

D.  Check  for  leaks 

E.  Check  with  instructor  of  evaluation  of  job 


F. 


Clean  up  area  and  return  all  tools  and  equipment 
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JOB  SHEET  #2--CLEAR  OBSTRUCTIONS  FROM  A  LAVATORY  DRAIN 


EVALUATION:  When  asked  by  the  instructor,  remove  obstructions  from  a 
lavatory  drain.  Water  must  flow  freely  through  the  drain. 


I.      Tools  and  equipment 


A. 

Lavatory  with  P  trap 

6. 

Adjustable  wrench 

C. 

All-purpose  wrench 

D. 

Cloth 

E. 

Plunger 

F. 

Flexible  cable  with  auger 

G. 

Caustic  chemical 

H. 

Clean  rag 

1. 

Pipe  compound 

II.  Procedure 

A.  Remove  clean-out  or  drain  stopper  and  check  for  obstruction 

B,  Remove  any  obstruction  and  check  for  proper  drainage 

C     If  problem  is  not  solved,  plug  overflow  opening  with  rag,  and  force  air  and 
water  through  drain  line  with  a  vacuum  plunger 

D.  If  problem  is  not  solved,  rod  out  drain  line  with  flexible  cable  and  auger 

E.  h  limited  amount  of  water  is  moving,  pour  caustic  chemical  into  drain,  using 
chemical  manufacturer's  instructions  for  proper  application 

F.  If  problem  still  exists,  disassemble,  clean,  and  reassemble  drain  and  P-trap 

G.  Check  with  instructor  for  eva'uation  of  job 

H.  Return  and  clean  all  tools  and  equipment 

I.  Clean  up  the  work  site 
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JOB  SHEET  #3.-CLEAR  OBSTRUCTIONS  FROM  A  WATER  ^LOSET  DRAIN 


EVALUATION:  Given  a  vacuum  plunger  and  a  flexible  closet  auger,  remove 
obstructions  from  a  water  closet  drain.  The  water  closet  must  flush  without 
overfilling. 

I.      Tools  and  equipment 

r 

A.  Water  closet  connected  to  drain  system 

B.  Plunger 

C.  Closet  auger 

0.  Bucket 
II.  Procedure 

A.  Remove  cover  from  tank 

B.  Force  water  through  the  water  closet  drain,  using  a  vacuum  plunger 

C.  hlush  water  closet 

•NOTE:  Be  prepared  to  stop  water  flow  if  necessary.)  " 

D.  If  problem  still  exists,  rod  out  drain  with  flexible  cabie  and  auger 

E.  Remove  auger  from  drain,  pulling  obstruction  with  auger 

K.     If  obst.-uction  cannot  be  disloged  with  auger,  disconnect  water  closet  and 
remove  obstruction  from  drain 

G.  Fluv-n  with  handful  of  toilet  tissue  to  test  flushing  action 

H.  Check. with  instructor  for  evaluation  of  job 

1.  Clean  and  return  all  tools  and  equipment 
J.  Clean  up  vork  site 


• 
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JOB  SHEET  #4"CLEAR  OBSTRUCTION  FROM  A  MAIN  DRAIN  LINE 


EVALUATION;  Given  a  power-operated  sewer  auger  and  a  caustic  chemical, 
remove  obstructions  from  a  main  drain  line.  The  drain  line  must  accommodate 
the  normal  amount  of  waste. 


Tools  and  equipment 

A.  Power  sewer  auger  with  attachments 

B.  Caustic  chemical 

C.  Spud  wrench  or  clean-out  wrench 

D.  Heavy  gloves  (approved  type) 

E.  Clean  cloths 
Procedure 

A.  Identify  clean-out  openiny  in  drain  line;  if  none  exists,  remove  appropriate 
fixture 

B.  Attach  proper  size  bit  on  end  of  cable 

C.  Insert  bit  and  cable  into  fixture  drain  line 

D.  Bend  cable  as  required  to  reach  obstruction 

E.  Activate  power  auger  and  clean  line,  removing  and  cleaning  auger  as 
necessary 

F.  Run  water  through  line 

G.  Repeat  process  until  line  is  cleaned 

H.  Replace  fixture 

I.  Check  with  instructor  for  evaluation  of  job 
J.  Clean  and  return  all  tools  and  equipment 
K.  Clean  up  the  work  site 
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NAME 
TEST 


1 .  Match  the  terms  on  the  right  to  the  correct  dsfinitions  and  descriptions. 

1.   Plumber's  friend 


 a-  Chemicals,  either  in  liquid  or  powder  form, 

used  to  dissolve  soap,  grease,  and  other 
accumulations  in  drain  pipe 

 b.  Rotary  tool   used  by  plumbers  to  clean 

drains 

 c.  Plunger  used  to  help  clear  fixture  drains, 

saving  the  plumber  from  messy  work 

 Steel  band  or  spr'ng  coiled  up  for  easy  use, 

used  to  clear  plumoing  drains 

2.   Identify  equipment  used  to  clear  stoppages  in  plumbing  fixtures. 


2.  Snake 

3.  Auger 

4.  Caustic  chemicals 
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4,   Demonstrate  the  ability  to 

a.  Replace  a  lavatory  trap. 

b.  Clear  obstructions  from  a  lavatory  drain, 

c.  Clear  obstructions  from  a  water  closet  drain. 

d.  Clear  obstructions  from  a  main  drain  line. 

(NOTE:  if  tnese  activities  have  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  they  should  be  completed.) 
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ANSWERS  TO  TEST 


a. 


4 


3 


2 


a.  Plunger 

b.  Caustic  chemicals 
c  Plumber's  snake 

d.  Trap  and  drain  auger 

e.  Closet  auger 

f.  •  Water  ram 

a.  Clean-outs  in  sewer  line 

b.  Base  of  stack 

c.  Traps 

d.  Vent  terminal 

e.  Water  closet 

Performance  skills  evaluated  to  the  satisfaction  of  tne  instructor. 


